IBSN 0-7743-6710-5 



ACIDIC PRECIPITATION IN ONTARIO STUDY 



AN INTERCOMPARISON STUDY OF THREE 

PRECIPITATION SAMPLING NETWORKS 
IN ONTARIO - APOS, CANSAP AND GLPN 



ARB-002-81-ARSP 



TD 

195 -54 The Honourable 



•° 6 —^ Keith C. Norton, Q.C., 



V48 
1981 

Hi >; 




Ministry Minister 

Of the Gerard J. M. Raymond 

Environment Deputy Minister 



Ontario 



Copyright Provisions and Restrictions on Copying: 

This Ontario Ministry of the Environment work is protected by Crown 
copyright (unless otherwise indicated), which is held by the Queen's Printer 
for Ontario. It may be reproduced for non-commercial purposes if credit is 
given and Crown copyright is acknowledged. 

It may not be reproduced, in all or in part, part, for any commercial purpose 
except under a licence from the Queen's Printer for Ontario. 

For information on reproducing Government of Ontario works, please 
contact Service Ontario Publications at copyright@ontario.ca 






TD 

195 54 
06 

V4s 
1981 












ACIDIC PRECIPITATION IN ONTARIO STUDY 

Coordinator: E.W. Piche 

Ontario Ministry of the Environment 

6th Floor, 40 St. Clair W. 

Toronto, Ontario 

Canada M*V 1P5 



AN INTERCOMPARISON STUDY OF 

THREE PRECIPITATION SAMPLING NETWORKS 

IN ONTARIO - APOS, CANSAP AND GLPN 



R.J. Vet 

Concord Scientific Corporation 

2 Tippett Road 

Toronto, Ontario M3H 2V2 



and 

W.H. Chan and M. A. Lusis 

Air Resources Branch 

Ontario Ministry of the Environment 

880 Bay St., 4th Floor 

Toronto, Ontario M5S 1Z8 



Report Number ARB-002-81-ARSP 
September, 1981 



Q 1981 Her Majesty the Queen in Right of Ontario 



TABLE OF CONTENTS 

Acknowledgements ii 

Summary iii 

Conclusions iv 

1. Operational Description 1 

1.1 Introduction 2 

1.2 Objectives and Rationale 4 

1.3 Description: 7 

1.3.1 Network Operations 7 

1.3.2 Experimental Design 10 

1.3.3 Site Descriptions il 

1.3.4 Operational Summary 2.1 
IA Results and Discussion 12 

2. Statistical Analysis of Data 17 

2.1 Introduction 13 

2.2 Statistical Analysis 19 

2.3 Results and Discussion 

2.3.1 Precision Measurements 

2.3.2 Comparison of APOS and CANSAP Data 21 

2.3.3 Comparison of APOS and GLPN Data 22 

2.3.4 Comparison of GLPN and CANSAP Data 23 
References 24 
Tables 25 
Appendices 4 2 

1-1 CANSAP, GLPN and MOE Site Descriptions 42 

1-2 Planned Improvements for APOS Network 47 

2-1 APOS Sampling Results 50 

2-2 CANSAP Sampling Results . 62 

2-3 GLPN (CCIW) Sampling Results 70 



20 
20 



TABLE OF CONTENTS (continued) 

Appendices 

2-4 APOS Precision Measurements at Burwash 77 

2-5 CANSAP Precision Measurements at Burwash 87 

2-6 GLPN (CCIW) Precision Measurements at Burwash 103 

2-7 Intercomparison of APOS and CANSAP Data 113 

2-8 Intercomparison of APOS and GLPN (CCIW) Data 129 

2-9 Intercomparison of GLPN (CCIW) and CANSAP Data 139 



-1- 



LIST OF TABLES 
Table No. Page 

# 

1-1 Locations of External Agency Precipitation 

Chemistry Samplers 25 

1-2 APOS Intercomparison Operational Summary - 

Month: June 1979 26 

1-3 APOS Intercomparison Operational Summary - 

Month: July 1979 27 

1-4 APOS Intercomparison Operational Summary - 

Month: August 1979 28 

1-5 APOS Intercomparison Operational Summary - 

Month: September 1979 29 

1-6 APOS Intercomparison Operational Summary - 

Month: October 1979 30 

1-7 APOS Intercomparison Operational Summary - 

Month: November 1979 31 

1-8 APOS Intercomparison Operational Summary - 

Month: December 1979 32 

1-9 APOS Intercomparison Operational Summary - 

Month: January, 1980 33 

1-10 APOS Intercomparison Operational Summary - 

Month: February 1980 34 

1-11 APOS Intercomparison Operational Summary - 

Month: March, 1980 35 

1-12 APOS Intercomparison Operational Summary - 

Month: April, 1980 36 

1-13 Summary of CANSAP Data Reporting 

Efficiencies 37 

2-1 Summary of Intercomparison Data- 

Burwash-Precision Test 38 

2-2 Summary of Intercomparison Data- 

APOS vs. CANSAP 39 

2-3 Summary of Intercomparison Data- 

APOSvs. GLPN 40 

2-k Summary of Intercomparison Data- 

GLPN vs. CANSAP 41 



-11- 
Acknowledgements 

Appreciation is extended to the Atmospheric Environment Service (AES) 
and the Canadian Centre for Inland Waters (CCIW) for making this study possible. 
In particular, thanks are due to Dr. D. Whelpdale, Messrs. R. Berry and M. Still of 
AES and Messrs. D. Warry and C.H. Chan of CCIW. 

Thanks are also due to all of the field personnel of AES, CCIW and MOE 
without whom the study could not have been completed. Special note should be 
given to Mr. K. Speicher who was responsible for the installation and operation of 
the APOS samplers, Mr. R. Chiu for maintaining the data base, Mr. R. Pilkey for 
developing the statistics computer programs, and 3. Lam for running the computer 
programs. 



-111- 



Summary 

An intercomparison study of the different sampling methodologies 
employed by the Acidic Precipitation in Ontario Study (APOS) Cumulative 
Precipitation Sampling Network, the Canadian Network for Sampling Precipitation 
(CANSAP), the Great Lakes Precipitation Network (GLPN) was carried out from 
June 1979 to April 1980. The study was designed to test the equivalence of the 
sample collection, handling and chemical analysis of the precipitation samples 
obtained from these networks. Its overall objective was to determine whether 
data obtained from the CANSAP and GLPN are compatible with data from the 
APOS network (scheduled to begin in the fall of 1980), and therefore suitable for 
inclusion in the final APOS data analysis. 

Ten precipitation monitoring sites across Ontario were chosen for the 
study. APOS instruments and sample collection methods were operated 
concurrently with the regular CANSAP and/or GLPN instruments and methods at 
these sites. 

Statistical analysis of the network data indicated good precision within 
each of the three networks. For several parameters, data for the three networks 
were shown to be signifcantly different. However, it was shown that within the 
95% confidence limits, data on volume, pH, SO. and NO, from the three networks 
can be pooled together for analysis purposes. Also, this study clearly illustrated 
the difficulties in merging data from three networks which have different siting 
criteria, collection periods and operational priorities, and hence it was 
recommended that the APOS network be designed independently of the CANSAP 
and GLP networks. 
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CONCLUSIONS 
An eleven month intercomparison study of the APOS, CANSAP and GLP 
networks for monthly precipitation sampling was carried out in 1979 and 1980. 
Based on the operational data and a statistical analysis of the precipitation 
chemistry data, a number of conclusions can be drawn regarding the design of the 
APOS cumulative network and the compatibility of the APOS, CANSAP and GLP 
network data. The conclusions are as follows: 

• The design of the APOS provincial network should be done independently of the 
other existing networks. It was clear that operational differences between 
networks made the reliance of one network on another network for data very 
questionable. 

• Precision in measurements (sample collections and chemical analysis) were 
quite good for all three networks. 

• Data obtained after January, 1980 (with the new sampling methodologies 
implemented) of the CANSAP network are more compatible with those of the 
APOS network. 

• Data obtained from all three networks are not compatible for several 
parameters; however data from CANSAP after January, 1980 and GLP, for 
volume, pH, SO. and NO, are equivalent at the 95% confidence level, and can 
be used with the APOS data set for overall analyses of precipitation chemistry 
in Ontario. Historical data of SO^ and NO3 before January, 1980 for the 
CANSAP Network should be used with reservation. 
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Section 1 



OPERATIONAL DESCRIPTION 
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1.1 INTRODUCTION 

In June 1979 the Air Resources Branch of the Ontario Ministry of the 
Environment initiated a study for the intercomparison of data from several 
precipitation chemistry monitoring networks operating in the province. The study 
was carried out under the auspices of the Acidic Precipitation in Ontario Study 
(APOS). Its purpose was to test the compatibility of data obtained by three 
different networks, namely, the Canadian Network for Sampling Precipitation 
(CANSAP), the Great Lakes Precipitation Network (GLPN) and the just conceived 
APOS Cumulative Precipitation Sampling Network. The latter network was 
scheduled to begin operation in the following fiscal year (1980-81) and the results 
of the intercomparison study were to serve as a reference in the design of this 
network. It was hoped that the study would indicate whether the existing CANSAP 
and GLPN sampling locations could be used as building blocks for the APOS 
network or whether the APOS network should be designed independently of these 
other networks. 

The study was carried out with the cooperation of the Atmospheric 
Environment Service (AES) and the Canadian Centre for Inland Waters (CCIW). 
The former agency operates the CANSAP network and the latter operates the GLP 
Network. Five existing CANSAP sites, four existing GLPN sites and one Ministry 
bf the Environment (MOE) historical precipitation sampling site were chosen for 
the study. At each CANSAP or GLPN site, an APOS sampler was installed and 
operated using the APOS sampling methodology. The CANSAP and GLPN sites 
were operated as normal using their respective sampling methodologies. At the 
remaining MOE site, two of each network's instruments were installed and operated 
by MOE staff according to their respective sampling methodologies. This was 
designed to provide a measure of the precision of the individual network data as 
well as additional intercomparison data. 
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The study was originally planned to operate from June to December, 1979. 
However, it was extended to April 1980 because the CANSAP sampling procedures 
were changed in January 1980 and the need for additional data was indicated. 

This section of the report provides a summary of the objectives, 
operations, operational results and conclusions based on the operation of the study. 
The resultant data, the statistical analyses and the associated conclusions are 
presented in Section 2 of this report. 
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1.2. OBJECTIVES AND RATIONALE 

The Ontario Ministry of the Environment initiated the Acidic 
Precipitation In Ontario Study (APOS) in April 1979. As part of this study, the Air 
Resources Branch has been given the mandate to develop a precipitation sampling 
network— the objective of which is to measure the long-term wet deposition field 
of a number of chemical pollutants across Ontario. Under time and manpower 
constraints imposed on this program by the concurrent operation of the Sudbury 
Environmental Study, it was obvious that such a network could not be designed, 
implemented and maintained during fiscal year 1979-80. A decision was therefore 
made to dedicate the 1979 APOS program to obtaining background information for 
use in the future design and operation of the APOS network. 

The most critical information required at that time was the compatibility of 
data from precipitation monitoring networks already operating in Ontario by other 
agencies. Such information was necessary to the design of the APOS network since 
the existence of samplers with compatible data in some areas of Ontario could 
reduce the number of samplers required in the APOS network. They could, in fact, 
act as building blocks for the new network. 

The two major networks in operation in Ontario in 1979 were the Atmospheric 
Environment Service's CANSAP (Canadian Network for Sampling Precipitation) and 
the Canadian Centre for Inland Waters' GLPN (Great Lakes Precipitation Network). 
The former consisted of 11 samplers in Ontario and the latter consisted of 10. The 
locations of the individual samplers are given in Table 1-1 . 

An inter-agency intercomparison study (hereafter referred to as the 
"intercomparison study") was conceived to test the compatibility of the CANSAP, 
GLPN and APOS data. The design of the study required the isolation of all factors 
affecting sample compatibility. These were considered to be the following: (1) 
sampler site selection criteria, (2) sample collection period, (3) instrumentation, 
(4) sample handling methods, and (5) chemical analysis. A brief description of the 
influence of these factors is given below. More specific details are discussed in a 
later section. 
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(1) Siting criteria for locating precipitation samplers are extremely 
important and can be subdivided into two categories, viz: 

(a) Criteria for determining the general location of sites in order to 
fulfill network objectives. The following example illustrates this 
point. A network with the objective of measuring the influence of a 
specific pollution source (stack, urban area, etc) on precipitation 
chemistry will have different siting criteria and resultant data than 
a network designed to measure background precipitation chemistry. 

(b) Criteria for evaluating the specific characteristics of sampling 
sites. This is not independent of the first category but is slightly 
more specific; that is, it refers to the fact that the objectives and 
general location of two separate networks can be similar but the 
acceptance of site specific characteristics which affect sample 
integrity can differ radically. For an extreme instance, two 
networks could be designed to sample background precipitation and 
have samplers located in remote areas. However, one network 
which accepted sites immediately adjacent to dirt roadways would 
have different results from another network which rejects such 
sites. There are many site specific factors which can affect sample 
integrity and a more detailed discussion is given elsewhere (1). 

(2) Collection period has an obvious effect on network comparisons. For 
example, if two networks have collection periods of one month but one 
collects on the last day of the month while the other collects on the first 
day of the month, then the collected samples for the same month could 
differ. 
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(3) Instrumentation can seriously affect network results for a large number of 
reasons. Examples of this are: different instruments have different sensor 
response, different mechanical response, different aerodynamic 
characteristics, different collection efficiencies and different evaporative 
losses. Also, different vessels in which precipitation is collected can have 
different adsorption, desorption and collection efficiency characteristics 
for the chemical constituents of precipitation. 

(4) Sample handling methods generally vary greatly from network to network. 
Factors such as cleaning and handling of collection vessels, sample 
transfer and storage techniques, sample shipping and sample submission 
procedures can have major effects on sample integrity and can therefore 
significantly affect data compatibility between networks. 

(5) Laboratory analysis of precipitation samples is the final source of 
potential difference of networks data. Individual sources of error also 
include differences in techniques and methods used. 

The design of the APOS intercomparison study was based on testing some , 
but not all, of these factors. These are discussed in detail in Section 1.3.2. 
Fortunately, the siting criteria, collection period, instrumentation and sample 
handling and laboratory analysis methods for the APOS network were known at the 
inception of the study. This was due to previous precipitation sampling experience 
gained by the Air Resources Branch in the Sudbury Environmental Study. 
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1.3 DESCRIPTION 

1.3.1 Network Operations 

An overview of the CANSAP, GLPN and APOS network operations is given 
below. 
CANSAP NETWORK : 

The CANSAP network (2) consists of 50 sampling locations across Canada. 
The 11 locations in Ontario are indicated in Table 1-1. The objective of the network 
is to document the seasonal and geographical variations in concentration and 
deposition of chemical species in precipitation across Canada. Most samplers are 
located at Atmospheric Environment Service surface weather observation stations 
which are generally close to airports or urban areas. 

The instrumentation consists of Sangamo Type A Wet/Dry Deposition 
collectors. The collection vessel is a high density, black polyethylene bucket. To 
date, no gasket has been mounted on the underside of the hood covering the 
collection vessel. This often results in a poor seal between the hood and the 
collection vessel, providing a potential source of evaporation and contamination 
to the sample. 

Sample handling techniques changed in January 1980. Prior to this date, 
samples were left to accumulate in the Sangamo collection vessel for one month. 
On the last day of the month the sample was removed. A 500 ml aliquot was 
transferred to a Nalgene bottle which was then shipped to Toronto for chemical 
analysis by Canada Post. The collection vessel was rinsed with distilled deionized 
water and returned to be used in the instrument. 

As of January 1980, the sample was no longer left to accumulate in the 
Sangamo vessel. Every one or two days, the collected precipitation sample was 
emptied into a large Nalgene sample bottle and stored on-site in a refrigerator. 
The total sample accumulated over a month therefore represented a composite of 
all events which occurred during the period. An aliquot of this sample was taken 



at the end of the month and mailed to Toronto. 

For both periods, samples were received at the Atmospheric Environment 
Service in Toronto. After being logged, they were delivered to the Canadian 
Centre for Inland Waters in Burlington for chemical analysis. The analyses were 
for pH, conductivity, acidity, SO. = , NO,", CI", NH *, Na + , K + , Mg ++ and Ca 4 "" 1 *. A 
special request was made during this study that all CANSAP samples be also 
analysed for total Kjeldahl nitrogen, total phosphorous Mn, Ni, Pb, V, Al, Cu, Fe, 
Cd and Zn. These are not regularly analysed for. 
GLP Network : 

The GLP Network (3) consists of 10 wet-only precipitation samplers located 
around the Great Lakes in Ontario. Sampler locations are given in Table 1-1. The 
objectives of the network are two-fold, namely (i) to establish the chemical 
composition of precipitation in the Great Lakes Basin and (ii) to estimate annual 
atmospheric deposition in the Great Lakes Basin. Most samplers are located on 
Government of Canada property. 

The GLPN instrumentation consists of the same Sangamo Type A Wet/Dry 
Deposition Collectors. The collection vessel is made of high density white 
polyethylene. A rigid teflon gasket is mounted on the underside of the sampler 
hood. 

Sample handling techniques were consistent throughout the entire study. 
On the first day of each month, the sample collection vessel is removed from the 
Sangamo and capped. It is replaced by a clean vessel brought from the laboratory. 
The sample (in its collection vessel) is transported to the Canadian Centre of Inland 
Waters for laboratory analysis. The analyses carried out are pH, conductivity, 
acidity, SO^ = , N0 3 ", CI", NH^ + , Na + , K + , Mg ++ , Ca ++ , Cd, Cu, Fe, Pb, Ni, Zn, 
total Kjeldahl nitrogen, soluble P, total P and soluble Si. 
APOS Cumulative Network; 

The APOS network was not in operation at the time of the 
intercomparison. However, as mentioned earlier, all operational and chemical 
analysis methods of the network had been determined. 
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The objective of the APOS network is to measure the background, long- 
term, wet desposition field of various pollutants across Ontario. 

Instrumentation in this network also consisted of Sangamo Type A wet/dry 
deposition collectors. Several modifications have been made to the standard 
factory model, namely: 

1. A soft silicone gasket was attached to the underside of the covering hood. 
This gasket was designed to provide a tight seal around the collection vessel 
top, thereby minimizing evaporative losses and particulate contamination. 

2. The wet side collection vessel was replaced by food-grade, high density, 
polyethylene bags. A new bag was inserted into the standard high density, 
black polyethylene bucket each month. This eliminated the need for washing 
containers and guaranteed a pristine collection vessel each month. 

3. In the winter, the black polyethylene container vessels and inserted bags were 
replaced by similar ones roughly twice as long. This change was based on 
wind tunnel testing which indicated that snow retention efficiency could be 
improved using this method (4). 

Sample collection was designed to be monthly and the samples were to be 
submitted to the Laboratory Services Branch of the (Ministry of the 
Environment in the polyethylene bags. Chemical analysis was to be done for 
pH, acidity, conductivity, SO^ = , N0 3 + , CI", NH. + , Na + , K + . Mg ++ , Ca ++ total 
Kjeldahl nitrogen, total P, Fe, Cu, Ni, Pb, Zn, Al, Cd, Mn, and V. It should be 
noted that Fe, Cu, Zn and Al adsorbed to a significant extent on the 
polyethylene bags from the solution and therefore acid leaching to desorb 
these materials was necessary. Extensive laboratory experiments have been 
carried out and the acid-leach process with nitric acid has been found to be 
very effective in desorbing the trace metals from the bag surface. 
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1.3.2 Experimental Design 

As mentioned earlier, the factors isolated as influential on sample integrity 
are: siting criteria, collection period, instrumentation, sample handling techniques 
and laboratory analysis. As a result of discussions between the participating 
agencies, it was decided that a side-by-side intercomparison should take place, i.e. 
APOS instruments should be placed at existing CANSAP and CCIW sampling sites. 
The intercomparison, therefore, does not study the effect of different siting 
criteria on data compatibility. It should be noted that many of the CANSAP and 
CCIW sites would not be included in the APOS network because of different siting 
criteria. 

A decision was also made to carry out APOS collections simultaneously by 
with the CANSAP and CCIW collections. Thus, the study was designed to address 
the combined effect of only the following factors collectively on network 
compatibility: the instrumentation, the sample handling methods and the 
laboratory analysis. The results of the study were expected to show whether any 
significant difference existed between networks for these factors. The study would 
ultimately indicate which existing monitors could provide compatible data for the 
APOS network if the siting criteria were matched. 

A total of 10 sites were chosen for the study. Five sites were from the 
CANSAP network, viz. Pickle Lake, Atikokan, Simcoe, Kingston and Dorset. Four 
sites were from the GLP Network, viz. South Baymouth, Wiarton, Long Point and 
Woodbridge. The final site was located at the Ministry of the Environment-Sudbury 
Environmental Study precipitation monitoring site at Burwash. This site was 
chosen for a special study of precision of data from the three networks. Two 
instruments from each network were co-located and the samples from the 
collectors were handled according to the documented procedures for each network. 
The Sangamo samplers and manpower were provided by MOE but collection vessels 
and accessories were provided by AES and CCIW. Handling of all six samplers was 
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done by Sudbury Environmental Study staff. This was somewhat different than the 
other sampling sites which were maintained by the respective CANSAP or COW 
staff and by Ministry of the Environment regional personnel. 

At all sampling locations, the sample handling procedures of the associated 
networks were strictly followed. Communication was set up between the MOE, 
AES and CCIW staff in an attempt to synchronize sampling periods. Sample 
submission procedures compatible with the respective organizations were 
determined for the Burwash CANSAP and GLPN samples and these samples were 
also analysed at the CCIW laboratory. Burwash APOS samples were analysed by 
the MOE Laboratory Services Branch. 

The CANSAP and CCIW sites chosen for the intercomparison were 
determined from a consensus of all agencies. An attempt was made to choose sites 
from all across the province and with a wide range of site-specific characteristics. 
For instance, Pickle Lake and Atikokan were chosen to represent Northern Ontario 
but the former site was located well away from local sources while the latter was 
located in a town, near well-travelled roads and near a point source. 

1.3.3 Site Descriptions 

Brief descriptions of the intercomparison sites are given in Appendix 1-1. It 
is hoped that such background information will add clarity in evaluating the results 
of the study. Some descriptions are necessarily brief because of lack of 
information at the time of writing. 

1.3.4 Operational Summary 

The operation of the intercomparison can be subdivided into the routine 
operation of the CANSAP and GLP Networks as well as the supplemental APOS 
operations. In general, all operations ran smoothly with a reasonable number of 
problems. However, the APOS Sangamo instruments were plauged by an unusually 
high breakdown rate in the first several months of operation resulting in the 
relatively high loss of samples during that period. This was attributed to tightness 
in the mechanical parts of these new samplers. 
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Tables 1-2 to 1-12 summarize the operation of the study from June 1979 to 
April 1980. 

1*4 DISCUSSION 

The intercomparison study was designed to test the compatibility of the 
precipitation chemistry data obtained from the three networks. It was based on 
the hypothesis that if the chemistry data were compatible from network to 
network, then the future APOS network could reduce the number of samplers in 
areas where other networks' samplers already existed. Inherent in this was the 
assumption that only those external agency samplers which were located at sites 
meeting APOS site selection criteria would be used. 

As the study progressed, it became increasingly apparent that factors 
other than the compatibility of the chemistry data were important to the outcome 
of the study. While such factors were anticipated at the inception of the study, 
their significance was not. 

This discussion focuses solely on operational factors affecting the study 
outcome, i.e. network operations and APOS design inadequancies. Both of these 
factors were significant enough to provide preliminary conclusions from which the 
initial design of the APOS network was made. 

Network Operations 

The organization of the three networks was somewhat similar in that 
design and operations were controlled from Toronto. In the case of APOS, all 
installations, repairs and directions originated in Toronto. Actual sample 
collections were carried out by MOE Technical Support personnel provided by the 
respective MOE regions. 

The CANSAP and GLPN operational procedures were somewhat different. 
Sample collections for the CANSAP network were carried out by on-site weather 
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observers while collections for the latter network were carried out by either on- 
site or Toronto-based personnel, depending on the location. 

Considering the geographical spread of all three networks, typical 
breakdown rates of samplers, logistical difficulties in carrying out simultaneous 
collections and typical data reporting efficiencies, it is very easy to conceive of 
network compatibility problems. Each of these topics is discussed in turn. 

1. Geographical Spread 

The large geographical areas covered by all networks (especially the 
CANSAP network) add significantly to operational difficulties. 
Communications, instrument repair, quality control, and implementation of 
network changes are several of the factors affected by this problem and all 
three networks exhibited them. This was particularly noticeable for APOS 
because lines of communication crossed so many different regions. 

2. Sampler Breakdown Rates 

Typical sampler breakdown rates for similar networks are roughly 10% 
(this was the case, for example, in the Sudbury Environmental Study 
Precipitation Network). For the CANSAP, CCIW and APOS networks, this 
meant that, on average, one out of ten samplers would malfunction in a given 
month. For the APOS network, this was even higher because of problems 
encountered with the new instruments. This problem was exacerbated when 
malfunctions occurred at sampling locations remote from Toronto because 
sample repair was more difficult. 

3. Simultaneous Sample Collection Difficulties 

For the purpose of the intercomparison study, APOS field personnel were 
instructed to contact their AES and CCIW counterparts before the end of each 
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month in order to synchronize sample collection dates at each sampling site. 
Tables 1-2 to 1-12 indicate that, even though this was done, many 
discrepancies occurred. This was due, in general, to difficulties in carrying out 
planned collections because of logistical problems, eg. snowstorms, higher 
priority work, operator illness. When one reviews Tables 1-2 to 1-12 bearing in 
mind that the CANSAP desired sample collection date is the last day of each 
month and the GLPN desired collection date is the first day of each month, the 
logistical difficulties become clearer, i.e. the collection dates for each 
network often deviated considerably from the desired date. The large 
variability within networks makes it extremely difficult to eliminate between- 
network variability. It became increasingly obvious during the course of the 
study that compatibility of networks' sampling periods was extremely difficult 
to achieve. 
4. Network Data Reporting Efficiencies 

The efficiency of reporting data for any network is related to many 
factors. The most significant of these are instrument malfunction (discussed 
earlier), sample collection and handling procedures, shipping procedures, 
laboratory handling and analysis methods and data handling procedures. Any 
one of these factors can reduce the accuracy of the data and/or invalidate the 
data completely. The result is a decrease in network data reporting efficiency. 
A summary of the efficiency of the CANSAP Ontario stations is given in 
Table 1-13. It indicates that the average efficiency of reporting data from 
January 1978 to December 1979 was 78%. It can also be seen that the 
efficiency decreased rather significantly during the winter period. As another 
example, the overall efficiency of the Sudbury Environmental Study 
Precipitation Network was comparable to that of the CANSAP network at 85% 
O). 
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These numbers infer that, even when data from more than one network 
are totally compatible, combining the data from these networks can result in 
incomplete data since no network operates on a 100% data recovery basis. If the 
conditions are less than ideal, i.e. different data recovery efficiencies, for each 
network, different efficiencies at different times of year, different collection 
periods and different sampling methodologies, then the number of occasions when 
complete network data will be available is expected to be very small. 

In light of the foregoing discussion, the intercomparison study was a very 
useful project. It pointed out, dramatically, the problems encountered in 
attempting to operate a number of networks in a logistically compatible manner. 
The results are even more significant when one considers that the sampling periods 
for this study were designed to be simultaneous. In actual operation, the APOS 
network will be designed to have different sampling periods than the CANSAP 
and/or GLP Networks. This further complicates the synthesis of the data in a 
compatible form. (This problem is only significant for combining data on a monthly 
basis-if the data are to be combined on a seasonal or annual basis, the problem is 
reduced). 

The combination of all the factors discussed produced two preliminary conclusions, 
namely: 

(1) The organization, operation and instrumentation of the APOS sampling 
program required modifications to be adapted for use in the future APOS 
network. A brief discussion of the shortcomings and planned improvements 
are given in Appendix 1-2. 

(2) Logistical and operational differences between networks indicate that the 
APOS network should be designed independently of the CANSAP and COW 
networks. This is because the three networks have different siting criteria, 
collection periods and operational priorities. All of these factors make it 
difficult for networks to rely on each other but allow each network to 
operate well within itself. 
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Because of time and manpower constraints, the province-wide APOS 
Cumulative Precipitation Sampling Network was designed before full analysis of 
the study results could be completed. The conclusions presented in this section 
were therefore used in the network design (early 1980). The network was installed 
in the summer of 1980 and began operation in September 1980. 
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Section 2 



STATISTICAL ANALYSIS OF DATA 
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2.1 INTRODUCTION : 

The main purpose of the intercomparison study is to examine whether 
sampling results obtained by the APOS, CANSAP and GLP networks are 
compatible. The study was designed to look at the combined results of sampling 
methodology and laboratory analysis rather than the individual factors. Also due to 
potential site specificities, a wide range of sampling sites was used so that any 
local characteristics may be averaged out in the overall analysis. 

Before the statistical analysis is presented, it is useful to recall that data 
from all networks are over one-month periods. The Sangamo wet-only samplers 
were left in the field for the entire interval and efforts were made to pick up the 
samples from the two networks (APOS and CANSAP or APOS and GLPN) being 
compared on the same day. Because of uncontrollable circumstances, sometimes it 
was not possible. However, if no precipitation occurred over the non-overlapping 
days, meaningful comparisons could still result. All sampling data are given in 
Appendices 2-1 to 2-3 for the APOS, CANSAP, and GLP networks. If precipitation 
fell on the non-overlapping days, the samples are labelled with a symbol "+" and are 
excluded in the comparison. At times, there were sampling problems and some 
samples from one or more networks were not available. This resulted in missing 
data pairs for meaningful comparison. Samples without appropriate matching data 
pairs are labelled with a symbol "+" also. It should be noted again that as of 
January, 1980, the CANSAP network has modified its sampling procedures; instead 
of collecting one sample at the end of the sampling period, event samples over one 
or two days are transferred to a storage bottle and at the end of the month these 
sub-samples form a composite monthly sample for chemical analysis. 
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2.2 STATISTICAL ANALYSIS 

Due to the limited data available and in order to take into account the 
potential site specificities, data from all stations of each individual network were 
combined together in the statistical analysis. In order to eliminate seasonal 
effects due to changing meteorology over the year, the paired-t test (pair-wise t- 
test) was performed on sample pairs collected from the two networks being 
compared over the same sampling periods. 

Statistical analyses (95% confidence level) under the following grouping were 
examined. 
1. Precision measurements at Burwash 



a. 


APOS 


b. 


CANSAP 


c. 


GLPN 



2. Comparison of APOS and CANSAP Data 

a. Overall 

b. Summer operation (May - Oct.): primarily rain collection 

c. Winter operation (Nov. - Apr.): rain and snow collection 

d. Results collected before the end of December of 1979: Old CANSAP 
sampling methodology. 

e. Results collected after the beginning of January 1980: New CANSAP 
sampling methodology. 

3. Comparison of APOS and GLPN Data 

a. Overall 

b. Summer operation (May - Oct.) : primarily rain collection 

c. Winter operation (Nov. - Apr.) : rain and snow collection 

4. Comparison of GLPN and CANSAP Data at Burwash 

a. Overall 

b. Summer operation (May - Oct.) : primarily rain collection 

c. Winter operation (Nov. - Apr.) : rain and snow collection 

d. Data collected before the end of December of 1979: Old CANSAP 
sampling methodology. 
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e. Data collected after the beginning of January of 1980: New CANSAP 

sampling methodology. 



2.3 RESULTS AND DISCUSSION 

Not all the data shown in Appendices 2-1 to 2-3 are used in the statisical 
analysis. Aside from the fact that some sampling periods were not matching and 
some sampling problems were encountered, it should be pointed out that in the first 
month of the APOS operation, the normal APOS procedures were not used in that 
the precipitation was collected into the Sangamo polyethylene bucket rather than 
the polyethylene bag insert. As a result of this, there might be adsorption of trace 
metals onto the container surface. Also in the month of December, 1979 when the 
summer operation procedures were changed to winter procedures, two polyethylene 
bags (short and long) were used. The sample was transferred from one to the other, 
and this might create contamination problems. Therefore data from the above two 
months were not included in the statistical analyses. 

2.3.1 Precision Measurements 

During the intercomparison study period, two identical samplers from each 
one of the three networks were operated by MOE staff at Burwash according to the 
sampling procedures of each of the networks. This served a two-fold purpose; i.e. 
to provide additional data and to yield information regarding precision. 

The paired - t test was performed on the samples collected from the same 
network over the same sampling periods. Except for the months of June and July, 
1979, all data pairs obtained from the same network were used in the precision 
estimate. However, it should be pointed out that some of these were discarded in 
the inter-network comparisons described in sections 2.3.2 to 2.3.4 because of 
inconsistencies in sampling periods and methodologies. Details of the analysers are 
given in Appendices 2-4 to 2-6 for the APOS, CANSAP and GLP networks 
respectively. In all cases, a hypothesis that the two sample sets are from the same 
population is tested at the 95% confidence level. "T" refers to "true" and "F" 
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refers to "false" hypothesis. A summary of the qualitative results is given in Table 

2-1. 

It is noted that at the 95% confidence level, the overall measurements from 
the APOS network suggest good precision whereas for the CANSAP and GLP 
networks, pH and Fe are exceptions respectively. If the analysis is focused in the 
summer operation (May-October), APOS network volume parameter does not have 
good precision. In the winter operation (November-April), CANSAP network does 
not have satisfactory precision for pH measurements. 

These results should be borne in mind when analyses presented in the 
following sections are examined. Care should be exercised in interpreting the 
summer data as in most cases, only three data pairs are included in the 
calculations. 

2.3.2 Comparison of APOS and CANSAP Data 

A detailed comparison of the data is given in Appendix 2-7 and a summary of 
the key results are given in Table 2-2. The data have been grouped into five 
different combinations to examine the overall network equivalence: summer 
operation (May-October), winter operation (November-April) and operations before 
and after the change over to the new sample collection procedures referred to in 
section 2.1 as of January, 1980. Parameters with no statistically significant 
difference at the 95% level are labeled "T", whereas for those described as "F+ve", 
APOS data have significantly higher parameter values compared to CANSAP data, 
and for those labelled "F-ve" the reverse is true. Values in brackets refer to the 
degree of freedom, i.e. number of data pairs minus one. Among the parameters 
which show a statistically significant difference, except for acidity and Fe, APOS 
data are in general lower. 

The discrepancy of total acidity values measured in the two networks is 
probably due to the fact that the chemical analysis techniques are different. That 
most of the other parameters have lower concentrations in the APOS network 
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might indicate higher evaporative losses or dry contamination in the CANSAP 

network, which has no gasket on the Sangamo sampler cover. The consistently 

higher concentrations of Ca, K, Na, Mg, which are soil-related confirm this. This 

point is further supported indirectly by the fact that after the January, 1980 

operational changes were implemented, the two data sets from APOS and CANSAP 

are more compatible (this could also reflect the reduction of dry contribution due 

to snow cover in the winter months). Conductivity is a reflection of the extra 

ionic species in the CANSAP samples. The consistently higher APOS Fe 

concentration is probably due to the fact that acid leach of the sampling vessel is 

performed in the APOS network but not in the CANSAP network to desorb the Fe 

loss to the surface. 

It is worth noting that, despite the discrepancies observed in the soil-related 

species, overall results for Volume, pH, N-Nhk, TKN, TP, Ni, Pb, Zn, Al, Cd and 

Mn are quite comparable within statistical limits. However both SO^ and NO3 are 

not compatible with the CANSAP values being higher. Though inconclusive, there 

is some indication that with the switch in CANSAP methodology since January, 

1980, the comparison between APOS and CANSAP data is better, suggesting 

perhaps CANSAP evaporative losses and/or dry contamination have been reduced 

at least in the winter months.. 

2.3.3 Comparison of APOS and GLPN Data 

The qualitative comparison results are given in Table 2-3 and the details are 
given in Appendix 2-8. Cu values are consistently lower in the APOS collection and 
this may be due to contamination in the COW sample bottles (personal 
communication by C.H. Chan of CCIW). The argument for acidity and Fe 
discrepancies in the APOS/CANSAP data set applies also here. N-NhL, Ni and Pb 
are higher in the APOS network and the reason is unclear. 

Excluding acidity and Cu, in the summer operation, the APOS network has 
higher values in the following parameters compared to GLP network-pH, Ca, Mg, 
Fe, Ni and Pb. The higher pH may be a result of higher Ca and Mg. In the winter 
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operation, the APOS network has lower values of CI and Ca but higher values of 

Fe and Ni. The above results which are inconsistent in the summer and winter are 

not easily explainable. 

It is important to note that the overall results suggest that data on volume, 

pH, SO., NO, and some other major ions are statistically equivalent at the 95% 

level and could be used together for data interpretation. 

2.3.4. Comparison of GLPN and CANSAP Data 

The comparison of data from these two networks is limited to data from only 
one site-Burwash. 

The qualitative summary is given in Table 2-4 and the details are given in 
Appendix 2-9. 

In general, the CANSAP samples have more soil-related materials, e.g., K, 
Na and Mg and this in turn affects the pH value. Data on trace metals could be 
higher or lower depending on the species and there is no definite trend. 

Overall results suggest that volume is less for the GLP network, but results 
of SO. and NO., are comparable. 
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TABLE 1-1 
LOCATIONS OF EXTERNAL AGENCY PRECIPITATION CHEMISTRY SAMPLERS 



AES-CANSAP 

Trout Lake 

Pickle Lake 

Atikokan 

Wawa* 

Moosonee 

Kingston 

Peterborough 

Mount Forest 

Simcoe 

Windsor 

Dorset 



CCIW-GLPN 

Sibley Provincial Park 

Batchawana 

South Baymouth 

Wiarton 

Woodbridge 

Goderich 

Pelce Island 

Niagara-on-the-Lake 

Burlington 

Trenton 



* Moved to Kapuskasing in 1979 
+ Moved to Harrow in 1980 



TABLE 1-2 



APOS INTERCOMPARISON OPERATIONAL SUMMARY 



MONTH: JUNE 1979 



STATION 
ATIKOKAN (CANSAP) 

DORSET (CANSAP) 
KINGSTON (CANSAP) 



APOS COLLECTION CANSAP/CCIW 

INTERVAL COLLLECTION INTERVAL 



May 31 - July 3 

Not in Operation 
May 31 - June 30 



PICKLE LAKE (CANSAP) May 31 - July 2 

SIMCOE (CANSAP) NOT IN OPERATION 

BURWASH (CANSAP/ May 30 - June 29 
CCIW) 

LONG POINT (CCIW) NOT IN OPERATION 
SOUTH BAYMOUTH (CCIW) June 1 - June 29 

WIARTON (CCIW) NOT IN OPERATION 

WOODBRIDGE (CCIW) June 1 - June 29 



May 31 - June 30 

Not in Operation 
May 31 - June 30 

May 31 - July 2 

June 1 
May 30 - June 29 

June 13 - July 6 
June 1 - July 1 

June 1 - July 3 
May 31 - June 29 



COMMENTS 



No rain between 31 May 
and 30 June but APOS 
instrument operation erratic 
Questionable comparison. 

No comparison. 

APOS sampler blew several 
fuses. No comparison. 

Good comparison. 

No comparison. 

Questionable comparison; 
Proper gaskets not installed. 



No Comparison. 

APOS sampler blew several 

fuses. 

No comparison. 

No comparison. 

No precipitation May 31 - 

June 1. 

Good comparison. 



i 

M 



NOTE: APOS sample collection bags had not arrived for this month's sampling so ordinary black 
polyethylene collection vessels were used. 



TABLE 1-3 



APOS INTERCOMPARISON OPERATIONAL SUMMARY 



MONTH JULY 1979 



STATION 



ATIKOKAN (CANSAP) 



DORSET (CANSAP) 



APOS COLLECTION CANSAP/CCIW 

INTERVAL COLLECTION INTERVAL 



July 3 -July 31 



June 30 - July 31 



KINGSTON (CANSAP) June 30 - July 31 

PICKLE LAKE (CNASAP) July 2 - July 31 



SIMCOE 

BURWASH (CANSAP/ 
CCIW) 



July 1 -July 31 
June 29 - July 30 



June 30- July 31 

July 13 -July 31 

June 30 - July 31 
July 2 - July 31 



July 1 -July 31 
June 29 - July 30 



COMMENTS 



No rain between June 30 

and July 3. 

Good comparison. 

11 mm precipitation between 
June 30 and July 13. 
No direct comparison. 

Good Comparison. 

APOS sample damaged 
during shipment. 
Some volume lost. 
Reasonable chemistry 
comparison. 

Good Comparison. 

Questionable Comparison 
Proper gaskets not installed. 



i 
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LONG POINT (CCIW) 



SOUTH BAYMOUTH 
(CCIW) 

WIARTON (CCIW) 



WOODBRIDGE (CCIW) 



July 9 - July 31 



INSTRUMENT DOWN 



July 1 -July 31 



June 29- July 31 



July 6 - July 30 
July I - August 1 
July 3 - August 3 
June 29 - July 31 



No precipitation from July 6-9. 
Good comparison. 

No Comparison. 



0.3 mm precipitation on July 2. 
Questionable comparison. 

APOS sampler malfunctioned. 
No comparison. 



TABLE 1-4 



APOS INTERCOMPARISON OPERATIONAL SUMMARY 



MONTH: AUGUST 1979 



STATION 



AT1KOKAN (CANSAP) 



DORSET (CANSAP) 



KINGSTON (CANSAP) 



APOS COLLECTION CANSAP/CCIW 

INTERVAL COLLECTION INTERVAL 



Duly 31 - August 31 



July 31 - Sept. 1 



July 31 - Aug. 31 



PICKLE LAKE (CANSAP) July 31 - Sept. 1 



SIMCOE (CANSAP) 



BURWASH (CANSAP/ 
CCIW) 

LONG POINT (CCIW) 

SOUTH BAYMOUTH 
(CCIW) 

WIARTON (CCIW) 

WOODBRIDGE (CCIW) 



July 31 - August 31 

July 30 - August 30 

July 31 - Sept. 5 
August 2 - August 31 

July 31 - August 31 
July 31 - August 31 



July 31 - August 31 

July 31 - August 31 

July 31 - August 31 
July 31 - Sept. 1 

July 31 - August 31 

July 30 - August 30 

July 30 - Sept 5 
August I - August 31 

August 3 - Sept. 6 
July 31 -Aug. 30 



COMMENTS 



APOS sample lost 

in transit. 

No comparison. 

APOS Instrument down. 
No comparison. 



APOS Instrument down. 
No comparison. 

APOS sample lost 

in transit. 

No comparison. 

CANSAP samples observed 

to have unheated 

sensors. 

Good comparison. 

Good comparison. 



Good comparison. 
Good comparison. 

No comparison. 
Good comparison. 



i 

to 
CD 

I 



TABLE 1- 5 



APOS INTERCOMPARISON OPERATIONAL SUMMARY 



STATION 



MONTH: SEPTEMBER 1979 



APOS COLLECTION 
INTERVAL 



CANSAP/CCIW 
COLLECTION INTERVAL 



COMMENTS 



ATIKOKAN (CANSAP) 
DORSET (CANSAP) 
KINGSTON (CANSAP) 



August 31 - Sept. 30 

Sept. 1 - Oct. 1 

Aug. 31 - Sept. 30 



PICKLE LAKE (CANSAP) Sept. I - Oct. 1 



SIMCOE (CANSAP) 



BURWASH (CANSAP/ 
CCIW) 



Aug. 31 - Oct. 1 



Aug. 30 - Oct. 1 



LONG POINT (CCIW) Sept. 5 - Oct. I 

SOUTH BAYMOUTH(CCIW) Aug. 31 - Oct. 1 
WIARTON (CCIW) Aug. 31 - Oct. 1 



WOODBRIDGE (CCIW) 



Aug. 31 - Sept. 28 



August 31 - Sept. 30 

Aug. 31 - Sept. 30 

August 31 - Sept. 30 

Sept. I - Oct. 1 

August 31 - Sept. 30 

Aug. 30 - Oct. I 

Sept. 5 - Oct. I 
Aug. 31 - Oct. I 
Sept. 6 - Oct. 1 

Aug. 30 - Sept. 28 



Good comparison. 

Good comparison. 

Good comparison. 

Good comparison 
for chemistry, not 
volume. 

0.4 mm Oct. I. 
Good comparison. 

Good comparison. 

Good comparison. 

Good comparison. 

8.8mm precipitation 

on Sept. 2. 

No comparison. 

No precipitation during 
Aug. 30-31. 
Good comparison. 



i 
to 
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TABLE 1-6 

APOS INTERCOMPARISON OPERATIONAL SUMMARY 

MONTH: OCTOBER 1979 



STATION 

ATIKOKAN (CANSAP) 
DORSET (CANSAP) 

KINGSTON (CANSAP) 



APOS COLLECTION CANSAP/CCIW 

INTERVAL COLLECTION INTERVAL 



Sept. 30 -Oct. 31 
Oct. 1 -Oct. 31 

Sept. 30 - Nov. 1 



PICKLE LAKE (CANSAP) No Sample 

SIMCOE (CANSAP) Oct. 1 - Oct. 31 



BURWASH (CANSAP/ 
CCIW) 

LONG POINT (CCIW) 



Oct. 1 -Oct. 31 



Oct. 1 - Nov. 1 



SOUTH BAYMOUTH (CCIW) Oct. 1 - Oct. 31 



Sept. 30 - Oct. 31 
Sept. 30 -Oct. 31 

Sept. 30 - Oct.31 

Oct. I - Nov. 1 
Sept. 30 - Oct. 31 

Oct. 1 -Oct. 31 
Oct. 1 - Nov. 1 

Oct. 1 - Nov. 1 



WIARTON (CCIW) 



Oct. I -Oct. 31 



No sample-operator 
strike 



COMMENTS 



Good comparison. 

APOS fuse blew. 

Questionable. 

comparison. 

No rain on Oct. 

31-Nov. 1. 

Good comparison. 

No comparsion. 

mm on Sept. 30 
A mm on Oct. 1 
Good Comparison. 

Good comparison. 



APOS Sampler 
malfunctioned. 
No comparison. 

APOS sampler found 
uncovered. 
Questionable 
comparison. 

No comparison. 



i 
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WOODBRIDGE (CCIW) 



Sept. 28 - Nov. 1 



Sept. 28 - Nov. I 



Good comparison. 



TABLE 1-7 



APOS INTERCOMPARISON OPERATIONAL SUMMARY 



MONTH: NOVEMBER 1979 



STATION 

ATIKOKAN (CANSAP) 
DORSET (CANSAP) 
KINGSTON (CANSAP) 

PICKLE LAKE (CANSAP) 

SIMCOE (CANSAP) 

BURWASH (CANSAP/ 
CCIW) 

LONG POINT (CCIW) 



APOS COLLECTION CANSAP/CCIW 

INTERVAL COLLECTION INTERVAL 



Oct. 31 -Nov. 30 
Oct. 31 - Nov. 30 
Nov. 1 - Nov. 30 

NO SAMPLE 
Oct. 31 - Nov. 30 
Oct. 31 - Nov. 30 

Nov. 1 - Dec 3 



SOUTH BAYMOUTH (CCIW) Oct. 31 - Nov. 30 



WIARTON (CCIW) 
WOODBRIDGE (CCIW) 



Oct. 31 - Nov.29 
Nov. 1 - Nov. 30 



Oct. 31 - Nov. 30 
Oct. 31 - Nov. 30 
Oct. 31 - Nov. 30 

NO SAMPLE 
Oct. 31 - Nov. 30 
Oct. 31 - Nov. 30 

Nov. 1 - Dec. 3 

Nov. 1 - Nov. 30 

Oct. 31 - Nov. 29 
Nov. 1 - Nov. 30 



COMMENTS 

Good comparison. 

Good comparison. 

No precipitation Oct. 31 - Nov. 1 
Good comparison. 

No comparison. 

Good comparison. 

Good comparison. 

Good comparison. 
(Possible APOS limit 
switch problem). 

0.6 mm on Oct. 3 1 
1.8 mm on Nov. 1 
No direct comparison. 

Good comparison. 

Good comparison. 
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TABLE 1-8 



APOS INTERCOMPARISON OPERATIONAL SUMMARY 
MONTH: DECEMBER 1979 



STATION 



APOS COLLECTION CANSAP/CCIW COMMENTS 

INTERVAL COLLECTION INTERVAL 



ATIKOKAN (CANSAP) 



Nov. 30 - Dec. 31 



DORSET (CANSAP) Nov. 30 - Jan. 2/80 

KINGSTON (CANSAP) Nov. 30 - Jan. 1/80 

PICKLE LAKE (CANSAP) No sample 

SIMCOE (CANSAP) No sample 

Nov. 30 - Jan. 2/80 



BURUASH (CANSAP/ 
CCIW) 

LONG POINT (CCIW) 



SOUTH BAYMOUTH 
(CCIW) 

WIARTON (CCIW) 



WOODBRIDGE (CCIW) 



Dec. 3 - Jan. 2/80 



Nov. 30- Dec. 31 



Nov. 29 - Jan 7/80 



Nov. 30 - Dec. 31 



Nov. 30 - Dec. 31 

Nov. 30 - Jan 2/80 
Nov. 30 - Dec. 31 

No sample 

Nov. 30 - Dec. 31 

Nov. 30 - Jan. 2/80 

Dec. 3 - Jan 2/80 

Nov. 30 - Dec. 31 
Nov. 29 - Jan. 7/80 

Nov. 30 - Jan. 02 



APOS sample lost. 
No comparison. 

Good comparison. 

No precipitation 
Dec. 30-Jan 1. 
Good comparison. 

No comparison. 

No comparison. 

Good comparison. 



APOS sampler fuse 

blown. 

No comparison. 

Good comparison. 



APOS Sangomo lid 
frozen. Questionable 
comparison 

No precipation Dec. 31 to 
Jan. 02/80. Good Comparison. 
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TABLE 1-9 



APOS INTERCOMPARISON OPERATIONAL SUMMARY 



MONTH: JANUARY 1980 



STATION 



APOS COLLECTION CANSAP/CCIW 

INTERVAL COLLECTION INTERVAL 



ATIKOKAN (CANSAP) Dec.31/79-Jan.31/80 Dec.31/79-Jan.3l/80 



DORSET (CANSAP) 



KINGSTON (CANSAP) 



BURWASH (CANSAP/ 
CCIW) 

LONG POINT (CCIW) 



Jan. 2 - Jan 31 



Jan 1 - Feb. 1 



PICKLE LAKE (CANSAP) No sampling 

SIMCOE (CANSAP) Jan 3 - Jan 31 



Jan. 2 - Jan. 30 



Jan 2 - Jan 31 



SOUTH BAYMOUTH (CCIW) Dec 31 - Feb 1 
WIARTON (CCIW) Jan 7 - Jan 31 



Jan 2 - Jan 25 
Dec. 31/79 -Jan. 31/80 

No sampling 
Dec. 31 -Jan. 31/80 

Jan 2 - Jan 30 

Jan 2 - Feb k 

Dec. 31 -Feb 1 
Jan 7 - Jan 31 



COMMENTS 



APOS sample leaked. 
No comparison. 

3mm on Jan. 27. 
No comparison. 

No precipitation 
Dec. 31 -Jan. 1. 
Good Comparison. 

No comparison. 

1.4 mm precipitation Jan. 2-3. 
No direct comparison. 

Good comparison. 



APOS Sangamo 
malfunctioned. 
No comparison. 

Good comparison. 

APOS sample leaked. 
No comparison. 
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WOODBRIDGE (CCIW) 



Dec 31 -Jan 31 



Jan 2 - Feb 1 



Good comparison. 



TABLE 1-10 



APOS INTERCOMPARISON OPERATIONAL SUMMARY 



MONTH: FEBRUARY 1980 



STATION 

ATIKOKAN (CANSAP) 
DORSET (CANSAP) 
KINGSTON (CANSAP) 



APOS COLLECTION CANSAP/CCIN 

INTERVAL COLLECTION INTERVAL 



Jan. 31 - Feb. 29 
Jan. 31 - Mar. 5 
Feb. 1 - Feb. 29 



PICKLE LAKE (CANSAP) Feb. 15 - Mar. k 



SIMCOE (CANSAP) 



BURWASH (CANSAP/ 
CCIW) 

LONG POINT (CCIW) 



Jan. 31 - Mar. 3 



Jan 30 - Feb. 28 



Jan. 31 - Mar. 3 



SOUTH BAYMOUTH (CCIW) No sampling 
WIARTON (CCIW) Jan. 31 - Feb. 29 



Jan. 31 - Feb 29 

No sampling 
Jan. 31 -Feb. 29 

Feb. 15- Feb. 29 
Jan. 31 -Feb. 29 

Jan 30 - Feb 28 
Feb. U - Mar. 3 



WOODBRIDGE (CCIW) 



Jan. 31 - March 6 



Feb. 1 - Mar. 1 
Jan. 31 - Feb. 29 

Feb. 1 - Mar. 03 



COMMENTS 

Good comparison. 

No comparison. 

No precipitation 
Jan. 31 - Feb. 1. 
Good comparison. 

1.5 mm Mar. 3. 

No direct comparison. 

No precipitation 
Feb. 29 - Mar. 3. 
Good comparison. 

Good Comparison. 

Probably percipitation on 
Feb. 2. 
Questionable 
comparison. 

No comparison. 

Contamination from 
snow blower. 
No comparison. 

APOS sampler failed. 
No comparison. 
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TABLE 1-11 



APOS INTERCOMPARISON OPERATIONAL SUMMARY 



MONTH: MARCH 1980 



STATION 

ATIKOKAN (CANSAP) 
DORSET (CANSAP) 
KINGSTON (CANSAP) 



APOS COLLECTION CANSAP/CCIN 

INTERVAL COLLECTION INTERVAL 



Feb. 29 - Mar. 31 
Mar. 5- Mar. 31 
Feb. 29 - Mar. 31 



PICKLE LAKE (CANSAP) Mar. $ - Apr. 9 



SIMCOE (CANSAP) 



BURWASH (CANSAP 
CCIW) 



Mar. 3 - Mar. 31 



Feb. 28- Mar. 31 



LONG POINT (CCIW) No sampling 

SOUTH BAYMOUTH (CCIW) No sampling 
WIARTON Feb. 29 - Mar. 31 

WOODBRIDGE Mar. 6 - Mar. 31 



Feb. 29 - Mar. 31 
Mar. 5- Mar. 31 
Feb. 29 - Mar. 31 

Feb. 29 - Apr. 9 
Feb. 29 - Mar. 31 

Feb. 28 - Mar. 31 

Mar. 3 - Apr. 01 
Mar. 1 - Mar. 31 
Feb. 29 - Apr. 2 
Mar. 3 - Mar. 31 



COMMENTS 

Good comparison. 

Good comparison. 

No precipitation. 
Feb. 28 - 29 
Good comparison. 

Problems with both samples 
No comparison. 

No precipitation. 
Feb. 29 - Mar. 3. 
Good comparison. 

Good Comparison. 

No comparison. 
No comparison. 



Precipitation on Mar. 5. 
No comparison. 
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TABLE 1-12 



APOS INTERCOMPARISON OPERATIONAL SUMMARY 



MONTH APRIL 1980 



STATION 



APOS COLLECTION CANSAP/CCIW COMMENTS 

INTERVAL COLLECTION INTERVAL 



ATIKOKAN (CANSAP) 

DORSET (CANSAP) 

KINGSTON (CANSAP) 

PICKLE LAKE (CANSAP) 

SIMCOE (CANSAP) 

BURWASH (CANSAP/ 
CCIW) 



Mar. 31 - May 5 

Mar. 31 -Apr. 30 

Mar. 31 - May 1 

Apr. 9 - May 15 

No sampling 

Mar. 31 - Apr. 29 



LONG POINT (CCIW) No sampling 

SOUTH BAYMOUTH (CCIW) Mar. 31 - Apr. 30 
WIARTON (CCIW) Mar. 31 - Apr. 30 



WOODBRIDGE (CCIW) 



Mar. 31 - Apr. 30 



Mar. 31 - Apr 30 

Mar. 31 - Apr. 30 
Mar. 31 -Apr. 30 
Apr. 9 - May 15 
Mar. 31 - Apr. 30 
Mar. 31 - Apr. 29 

Apr. 01 - May 05 
Mar. 31 - May 01 
Apr. 02 - Apr. 30 

Mar. 31 - Apr. 30 



No APOS Data. 
No comparison. 

Good comparison. 

Good comparison. 

Good comparison. 

No comparison. 

Good comparison. 

No comparison. 

Good comparison. 

APOS sampler 
malfunctioned. 
No comparison. 

Good comparison. 



en 

I 
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TABLE 1-13 



Year 



SUMMARY OF CANSAP DATA REPORTING EFFICIENCIES 



Month 



Number Stations 
Reporting Data 



Number Stations 
in Operation 



Efficiency 



1979 



December 

November 

October 

September 

August 

July 

June 

May 

April 

March 

February 

January 



10 

11 

12 

11 

11 

S 

8 

8 

7 

9 

6 

5 



12 
12 
11 
11 

10 
10 
10 



0.83 
0.92 
1.00 
0.92 
1.00 
0.73 
0.80 
0.80 
0.70 
0.90 
0.60 
0.50 



1978 



December 

November 

October 

September 

August 

July 

June 

May 

April 

March 

February 

January 



6 

10 

10 

8 

10 

8 

8 

10 

6 

7 

2 

6 



10 
10 
10 
10 
10 
10 
10 






10 

Average 
Efficiency = 



0.60 
1.00 
1.00 
0.80 
1.00 
0.80 
0.80 
1.00 
0.60 
0.70 
0.20 
0.60 



0.78 
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TABLE 2- 1 










SUMMARY OF INTERCOMPARISON DATA - BURWASH - 


PRECISION TEST- 






APOS 






CANSAP 




CCIW 




PARAMETER O 


S 


W 


O 


S 


W 


O 


S 


W 


Vol. 


T(8) 


F(2) 


TO) 


T(8) 


T(2) 


TO) 


TO) 


T(2) 


T(5) 


Cond. 


T(6) 


T(2) 


T(3) 


T(8) 


T(2) 


TO) 


TO) 


TO) 


TO) 


pH 


T(7) 


T(2) 


TO) 


F(7) 


T(l) 


FO) 


T(8) 


TO) 


T(5) 


Acidity 


T(6) 


T(2) 


T(3) 


T(8) 


T(2) 


TO) 


TO) 


T(2) 


TO) 


SO^ 


T(7) 


T(2) 


TW 


T(8) 


TO) 


TO) 


TO) 


TO) 


TO) 


N-N0 3 


T(7) 


T(2) 


TO) 


T(8) 


T(2) 


TO) 


TO) 


TO) 


TO) 


N-NH^ 


T(7) 


T(2) 


TO) 


T(8) 


T(2) 


TO) 


TO) 


TO) 


T(5) 


CI 


T(7) 


T(2) 


TO) 


T(8) 


T(2) 


TO) 


TO) 


TO) 


TO) 


Ca 


T(7) 


T(2) 


T{¥) 


T(8) 


T(2) 


TO) 


TO) 


T(2) 


TO) 


K 


T(7) 


T(2) 


TO) 


T(8) 


T(2) 


TO) 


T(8) 


T(2) 


TO) 


Na 


T(7) 


T(2) 


TO) 


T(8) 


T(2) 


T(5) 


T(8) 


TO) 


TO) 


K-TKN 


T(6) 


T(2) 


T(3) 


N.D 


N.D. 


N.D. 


TO) 


TO) 


T(5) 


TP 


T(6) 


T(2) 


T(3) 


T(8) 


T(2) 


TO) 


T(8) 


T(2) 


rm 


Mg 


T(7) 


T(2) 


TO) 


T(8) 


T(2) 


TO) 


TO) 


T(2) 


T(5) 


Fe 


T(6) 


T(2) 


T(3) 


T(8) 


T(2) 


TO) 


F(7) 


TO) 


TO) 


Cu 


T(6) 


T(2) 


T(3) 


T(8) 


T(2) 


TO) 


T(7) 


TO) 


TO) 


Ni 


T(6) 


T(2) 


T(3) 


T(8) 


T(2) 


T(5) 


T(7) 


T(2) 


TO) 


Pb 


T(6) 


T(2) 


T(3) 


T(8) 


T(2) 


TO) 


T(7) 


TO) 


TO) 


Zn 


T(6) 


T(2) 


T(3) 


T(8) 


TO) 


T(5) 


7(7) 


TO) 


TO) 


Al 


T(6) 


TO) 


T(3) 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


Cd 


T(3) 


N.D.* 


T(3) 


T(8) 


T(2) 


TO) 


T(7) 


TO) 


TO) 


Mn 


T(6) 


TC2) 


T(3) 


N.D. 


N.D. 


N.D 


N.D. 


N.D. 


N.D. 


V 


T(6) 


TO) 


TO) 


N.D. 


N.D. 


N.D. 


N.D 


N.D. 


N.D. 



+ T= true hypothesis, F= false hypothesis at 95% confidence limit; 
Values in brackets correspond to degree of freedom 
O = overall data set; S = summer data set; W = winter data set 

* No data pairs 
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TABLE 2-2 








SUMMARY OF INTERCOMPARISON DATA 


- APOS VS. CANSAP + 


PARAMETER 


OVERALL 


MAY-OCT. 


NOV.-APR. 


3UN.-DEC. 


JAN.- APR. 


Vol. 


T(31) 


T(13) 


T(17) 


T(19) 


TUl) 


Cond. 


F-ve(30) 


F-ve(13) 


TCI 6) 


F-ve(19) 


T(10) 


pH 


T(30) 


T(12) 


T(17) 


T(18) 


T(ll) 


Acidity 


F+ve(26) 


F+ve(13) 


F+ve(12) 


F+ve(19) 


F+ve(6) 


»1 


F-ve(31) 


F-ve(13) 


T(17) 


F-ve(19) 


T(ll) 


N-N0 3 


F-ve(30) 


T(13) 


F-ve(16) 


F-ve(19) 


T(10) 


N-NH^ 


T(30) 


T(13) 


T(16) 


T(19) 


F+ve(10) 


CI 


F-ve(31) 


F-ve(13) 


F-ve(17) 


T(19) 


F-ve(ll) 


Ca 


F-ve(29) 


F-ve(13) 


T(15) 


F-ve(19) 


T(9) 


K 


F-ve(30) 


F-ve(13) 


F-ve(16) 


F-ve(19) 


F-ve(lO) 


Na 


F-ve(30) 


F-ve(13) 


F-ve(16) 


F-ve(19) 


F-ve(lO) 


N-TKN 


T(16) 


T(7) 


T(8) 


T(ll) 


T(^f) 


TP 


T(29) 


T(13) 


F-ve(15) 


T(19) 


T(9) 


Mg 


F-ve(30) 


F-ve(13) 


F-ve(16) 


F-ve(19) 


F-ve(lO) 


Fe 


F+ve(28) 


F+ve(13) 


F+ve(14) 


F+ve(19) 


F + ve(8) 


Cu 


F-ve(28) 


F-ve(13) 


nm 


F-ve(19) 


T(8) 


Ni 


T(28) 


run 


nm 


T(19) 


T(8) 


Pb 


T(28) 


T(13) 


nm 


T(19) 


T(8) 


Zn 


T(28) 


T(13) 


T(l^) 


T(19) 


T(8) 


Al 


T(15) 


T(7) 


T(7) 


T(ll) 


T(3) 


Cd 


rim 


N.D. 


nm 


T(5) 


T(8) 


Mn 


T(15) 


T(7) 


T(7) 


T(ll) 


T(3) 


V 


N.D.* 


N.D. 


N.D. 


N.D. 


N.D. 



+ T= true hypothesis, F-ve = false hypothesis: APOS<CANSAP, F+ve = false hypothesis: 
APOS > CANSAP at 95% confidence limit; values in brackets correspond to degree of 
freedom 



* No data pairs. 
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TABLE 2-3 




SUMMARY OF INTERCOMPARISON DATA - APOS VS. GLPN (CCIW) 


PARAMETER 


OVERALL 


MAY-OCT. 


NOV.-APR. 


Vol. 


1(27) 


T(13) 


T(13) 


Cond. 


F-ve(26) 


T(13) 


F-ve(12) 


pH 


T(26) 


F+ve(13) 


T(12) 


Acidity 


F+ve(23) 


F+ve(13) 


F+ve(9) 


so, 


T(26) 


T(13) 


T(12) 


N-N0 3 


T(26) 


T(13) 


T(12) 


N-NH^ 


F+ve(26) 


T(13) 


T(12) 


CI 


F-ve(26) 


T(13) 


F-ve(12) 


Ca 


T(26) 


F+ve(13) 


F-ve(12) 


K 


T(26) 


T(13) 


T(12) 


Na 


T(26) 


T(13) 


T(12> 


K-TKN 


T(26) 


T(13) 


T(12) 


TP 


T(26) 


T(13) 


T(12) 


Mg 


T(26) 


F+ve(13) 


T(12) 


Fe 


F+ve(25) 


F+ve(13) 


F+ve(ll) 


Cu 


F-ve(25) 


F-ve(13) 


F-ve(ll) 


Ni 


F+ve(25) 


F+ve(13) 


F+ve(ll) 


Pb 


F+ve(25) 


F+ve(13) 


TOD 


Zn 


T(25) 


T(13) 


T(ll) 


Al 


N.D.* 


N.D. 


N.D. 


Cd 


T(ll) 


N.D. 


T(ll) 


Mn 


N.D. 


N.D. 


N.D. 


V 


N.D. 


N.D. 


N.D. 



+ T= true hypothesis, F-ve = false hypothesis: 
APOS<GLPN F+ve = false hypothesis: APOS >GLPN at 
95% confidence limit; values in brackets correspond to 
the degree of freedom 



* No data pairs. 
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TABLE 2-4 



SUMMARY OF INTERCOMPARISON DATA (AT BURWASH SITE ONLY)* 







GLPN (CCIW) vs. CANSAP 






PARAMETER 


OVERALL 


MAY-OCT. 


NOV.-APR. 


JUN.-DEC. 


JAN.-APR. 


Vol. 


F-ve(17) 


TO) 


T(ll) 


T(9) 


tm 


Cond. 


T(17) 


TO) 


T(ll) 


T(9) 


T(7) 


pH 


F-ve(16) 


F-ve(^) 


F-ve(ll) 


T(8) 


F-ve(7) 


Acidity 


F+ve(17) 


TO) 


F+ve(ll) 


T(9) 


F+ve(7) 


so, 


T(17) 


TO) 


TCI 1) 


T(9) 


T(7) 


N-N0 3 


T(17) 


TO) 


T(ll) 


T(9) 


T(7) 


N-NH^ 


T(17) 


TO) 


T(ll) 


T(9) 


T(7) 


CI 


T(17) 


TO) 


T(ll) 


T(9) 


T(7) 


Ca 


T(17) 


TO) 


TOO 


T(9) 


T(7) 


K 


F-ve(17) 


TO) 


T(ll) 


T(9) 


T(7) 


Na 


F-ve(17) 


TO) 


F-ve(ll) 


T(9) 


F-ve(7) 


N-TKN 


N.D.* 


N.D. 


N.D. 


N.D. 


N.D. 


TP 


T(17) 


TO) 


F-ve(ll) 


T(9) 


F-ve(7) 


Mg 


F-ve(17) 


TO) 


F-ve(ll) 


T(9) 


T(7) 


Fe 


F+ve(15) 


TO) 


F+ve(9) 


F+ve(9) 


F+ve(5) 


Cu 


F+ve(15) 


TO) 


F+ve(9) 


F+ve(9) 


T(5) 


Ni 


T(15) 


TO) 


T(9) 


T(9) 


TO) 


Pb 


T(15) 


TO) 


T(9) 


T(9) 


T(5) 


Zn 


F-ve(15) 


TO) 


F-ve(9) 


T{9) 


F-veO) 


Al 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


Cd 


F-ve(15) 


F-veO) 


F-ve(9) 


F-ve(9) 


F-veO) 


Mn 


N.D. 


N.D. 


N.D. 


N.D. 


N.D. 


V 


N.D. 


N.D. 


N.D. 


N.D. 


N.D 



+ T= true hypothesis, F-ve = false hypothesis: GLPN<CANSAP, F+ve = false hypothesis: 
GLPN > CANSAP at 95% confidence limit; values in brackets correspond to the degree 
of freedom 



* No data pairs. 
6AR/3 
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Appendix 1-1 



CANSAP, GLPN and MOE Site Descriptions 
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CANSAP Network 

1. Pickle Lake 

Latitude (N): 51° 28' 

Longitude (W): 90° 12' 

Elevation(m): 366 MSL 

Location: AES Surface Weather Station 
Description: The site is located on the west side of the town and on 

the South shore of Pickle Lake. It is surrounded by trees 
on two sides, the lake on another and buildings on the 
final side. Ground cover is gravel and grass and the site 
is on a downslope to the lake. No known pollution 
sources are in the area. 

2. Atikokan: 

Latitude (N): 48° *$ 

Longitude (W): 91° 37' 

Elevation(m): 393 MSL 

Location: AES Surface Weather Station 
Description: Property is located on the east side of the town of 

Atikokan. It is clear, level and grass covered. Located within 
100 m of the station is a two-lane paved highway (1 IB) plus 
several local roadways. During the study, one of the local 
roads near the samplers was made of gravel. Also located 
near the site is a railroad track and a staff parking lot. Within 
several kilometers were the stacks of Steep Rock Iron Mines 
Limited and Caland Ore Limited iron ore pelletizing plants. 
Both these sources were responsible for significant emissions 
of dust. Steep Rock ceased production in August, 1979 and 
Caland closed its plant in April, 1980. 
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3. Kingston: 

Latitude (N): 44° 13' 
Longitude (W): 76° 36' 
Elevation (m): 305 MSL 

Location: AES Surface Weather Station, Kingston Airport 
Description: The site is located at Kingston Airport to the west of 
Kingston. It is located on the shore of Lake Ontario. 

4. Dorset: 

Latitude (N): 45° 13' 

Longitude (W): 44° W 

Elevation (m): 320 MSL 

Location: Ontario Ministry of the Environment Dorset Laboratory 

Description: Sampler is located west of the town of Dorset in a 

clearing surrounded by trees. All trees are many heights 
away from the sampler. The ground cover is sand and 
grass. A dirt road approx. 50 m from site is separated 
from the sampler by a row of trees. 

5. Simcoe: 

Latitude (N): 42° 51' 

Longitude (W): 80° 16' 

Elevation (m): 240 MSL 

Location: AES Surface Weather Station, Horticultural Experiment Station 

Description: The site is surrounded by fruit orchards and woodlots. 

A railroad line exists approx. 800 m to the south. The 
property is located 4 Km ENE of the town of Simcoe 
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CCIW - GLP Network 

1. South Bay mouth 

Latitude (N): Not available 

Longitude (W): Not available 

Elevation (m): Not available 

Location: Fisheries Research Station 

Description: Sampler is located on the roof of a 2 story building on top 

of a hill. On the opposite side of the roof is a three flue 

chimney. 

2. Wiarton: 

Latitude (N): Not available 

Longitude (W): Not available 

Elevation (m): Not available 

Location: Wiarton Airport 

Description: Sampler is located at the airport approx. 30 m from 

a 2 storey building. The airstrip is located on one side of 
the sampler, a downslope on the other. 



3. Woodbridge: 

Latitude (N): Not available 

Longitude (W): Not available 

Elevation (m): Not available 

Location: AES Meteorological Research Station 

Description: Site is open, flat and grassy. Located northwest of 

Toronto with Hwy //7 approx 1 Km to the south, Weston Road approx. 0.5 

Km to the east and a gravel driveway roughly 40m to the north. 
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4. Long Point: 

Latitude (N): Not available 

Longitude (W): Not available 

Elevation (m): Not available 

Location: Big Creek Wildlife Conservation Area 

Description: Sampler is located on Long Point Peninsula in the yard 

of the Conservation Area office. The site is clear and 
grassy but surrounded by swamps. Cat tails grow adjacent 
to the sampler. 

MOE-SES Network 
1. Burwash: 

Latitude (N): 46° 16' 

Longitude (W): 80° 49' 

Altitude (m): 229 MSL 

Location: Former site of Burwash Industrial Farm. 

Description: Samplers located in a large, clear, grassy area. Site 

is approx. 150m from Highway 17 and 50m from a paved 
access road. The site is roughly 30 Km SE of Sudbury. 
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Appendix 1-2 



Planned Improvements for APOS Network 
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Appendix 1-2 

The following discussion outlines several of the shortcomings and planned 

improvements related to the APOS sampling program. 

(a) Instrumentation 

The group of new Sangamo Type A collectors obtained for the 
intercomparison study proved to be more unreliable than any other group 
purchased by the Ministry of the Environment. Fortunately, the 
performance of these samplers improved as the study progressed but the 
overall performance was poor. Problems were compounded by the lack of 
adequate spare samplers and parts for the replacement and repair of the 
problem instruments. It should be noted that the performance of these 
instruments could have been imporved significantly by better 
organizational and operational design. This is discussed in more detail in 
the following section. 

Another instrumentation problem was the collection vessel used for 
snow sampling. The type of bag and container vessel tended to produce 
leaks. Measures were taken to counteract this problem during the study 
but these were not totally satisfactory. 

The new APOS network, therefore, was designed to include 
overhauls to all samplers before deployment to the field, ordering 
sufficient spare parts and samplers for replacement of malfunctioning 
units and improving the snow sampling instrumentation. 

(b) Organization and Operations 

These two factors are closely related and cannot be discussed 
independently. 

It was apparent early in the intercomparison study that the APOS 
organization and its resulting effects on operations were not suitable for 
operating a long-term, province-wide network. However, the problems 
that did become apparent were very helpful in designing the final APOS 
network. 
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Specifically, at each sampler location, trained personnel were not 
available on-site to observe the operation of the sampler and report 
problems. In addition to this, the technicians responsible for the 
individual samplers were members of MOE regional staff. The APOS 
duties assigned to them were additional to their already busy workload 
and these duties often had lower priority than their regular work. Finally, 
because of the short-term nature of study, there was no opportunity to 
train the technicians on complicated instrument repairs. Hence, even if 
adequate on-site personnel were available to keep an eye on the samplers, 
the regional technicians probably could not respond to their needs. 

Technical support for the repair and improvement of sampling 
instrumentation was carried out from Toronto. Again, this was a direct 
result of the short-term nature of the study. 

In designing the final APOS network, these problems were noted and 
addressed. The structure was redesigned such that scientific and high- 
level technical direction continued to originate from Toronto. However, 
technicians with primary responsibility for APOS network operations were 
assigned to all MOE regions but one. These technicians were trained to 
make all repairs on the instrumentation and were provided with adequate 
spare instruments and spare parts. Their work program was structured to 
allow fast response for instrument repairs. Each technician was given 
responsibility for a manageable number of samplers. Operators were 
found at each sampling site to observe the samplers and notify the 
technicians of problems. These operators were also trained to carry out 
sample collection on a specified day at a specified time all across the 
province. This eliminated the problem of different collection periods at 
different locations. 
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Appendix 2-1 
APOS Sampling Results 



APOS (WET) - SAMPLING RESULTS - 
(CONCENTRATION) 



OATEI 03/09/B1 



STATION NAME t 01 BUMhASh 



PERIOD 

•MAY30- 
♦JUN29- 
JUL 3ft- 
AUG30- 
OCT l- 
OCT31 



TYPE 



VOLUMN 
(ML.) 



♦NOV30- 
JAN 2- 
JAN30- 
FE828- 
MAR31- 



JUN29.79 
JULIO. 79 
AUG30.79 
OCT 1.79 
OCT 3 1.79 
NOV3p»79 



JAN 2.*0 
JAN30.AO 

feb?b.80 

MAR31.A0 
APR29.P0 



1235. 
2700. 
2*20. 
1760. 
2*65. 
2*00. 



(MM.) 

*0.93 
89.49 
80.21 
58.33 
81.70 
7V. 5* 



CONO. 

QHM /CMf 



PM 



_A.C1Q1I.I_. 



iQ__. 



915. 
1995. 

*70. 
1925. 
1*95. 



30.33 
66.12 
IS. 58 

63.80 
*9.55 



**.00 
36.50 
35.00 
*6.30 
52.30 
36.70 



9.00 
35.00 
*4.50 
28.50 
3*. 30 



3.95 
*.32 
*.16 
*.08 
3.90 

___1I_ 

5.38 
*.21 
*.03 
*.2* 
*.l* 



6.31 
5.20 
5.17 
• 5.89 
7.88 

T77i 

*.96 
6.67 
*.3* 
5.3* 



5.05 
3.?0 
3.65 
5.65 
5.50 
2.75 



0.85 
3.15 
3.10 
2.90 
3.35 



-N.rN.Q3. _____ttt__ 

-L___U_ 



XL. 



S&, 



.r_ -•*-______*,*_ 



0.550 
0.3<*0 
0.«.70 
0.670 
0.930 
0. 810 
0.160 
0.600 
0.920 
0.620 
O.*80 



0.550 
0.250 
0.270 
0.580 
0.550 
0.3*0 



O.lfB 
0.390 
0.286 

0.470 
0.350 



0.31 
0.11 
0.09 
0.10 
0.22 

__•___ 
0.60 
O.J'. 
0.60 
0.19 
0.12 



0.**. 
0.29 
0.1A 
0.56 
0.30 
0.11 



0.13 
0.18 
0.20 
0.29 
0.12 



0.09 
0.0* 
0.03 
0.0? 

n.06 
0.01 

6.2* 
0.07 
0.0* 
0.03 
0.0? 



o.oe 

0.05 
0.02 
0.02 
0.09 
0.06 

o.sr 

o.ie 

0.*5 
0.11 
0.05 



I 



PERIOD 

♦MAY3P 

♦JUN29 

JUL 3 6 



______ 



AUG30- 
OCT I- 
OCT31- 
►NOV30- 
JANjfc 



JAN30 
rEB28 
MAR31 



•JUN29.79 
•JUL 30. 79 
•AUG30.79 
•OCT 1.79 
•OCT 3 1.79 
•NOV 30. 79 
•J*N 2.80 
JAN3Q.80 



FEB28.80 
MAR31.80 
APR29.80 



0.300 
6.310 
0.6*0 
0.630 
0.370 
0.3*0 
0.*80 



0.0020 



0.0010 
0.00*0 
0.0020 
0.0010 
0.0090 
0.0060 



0.700 
0.610 
0.560 



0.01B0 
0.0060 
0.0060 



__ 

0.0V 
0.02 
0.06 
0.09 
0.0* 
0.02 
0.02 
0.01 



0.02 
0.02 
0.02 



_E._ 

0.026 
0.212 
TToTB" 
0.063 
0.032 
0.022 
0.072 
0.035 



0.069 
0.027 
0.057 



C_i_ 

O.OOt.0 
0.0030 
6.0030 
0.00*0 
0.0030 
< 0.0020 
0.0130 
0.0060 



_M1_ 



(MG/LI 
0.00*0 
0.0010 



jza. 



.Z_. 



-8L .. 



SSL 



0.0020 
0.0090 
0.0040 



___-?_--r_*-''__ 



0.006 0.008 0.007 0.0003 ••••••• 

0.010 0.005 .019 « • •••»» 

0.0010 0.606 676 06 oToSS ••••••• 

0.0010 0.011 0.010 0.027 ••••••• 

0.0010 0.017 < 0.011 0.0*0 ••••••• 

0.0010 0.013 0.009 0.009 0.0004 

0.0020 0.008 0.029 0.032 0.001* 

0.0020 0.010 0.010 0.022 0.000 * 

0.0060 0.029 0.015 0.033 0.0013 0.0030 

0.0090 0.01B 0.011 0.01B 0.007? 0.0090 

0.0060 0.021 0.009 0.0*2 0.000* 0.00*0 



_0._00 30_ 
0.0030 
0.0060 
0.0050 
0.0030 
0.0010 
O.0O30 



< 0. 005 

< O.06F" 
« 0.002 

« 0.00? 

< 0.005 

< 0.005 

< 0.005 



0.005 
0.005 
0.001 



FO* TtPEI 1-RAIN.2-SNOW. 



••••• — NOT DETERMINED 



EXCLUDED IN COMPARISON 



APOS <WETI - SAMPLING RESULTS 
(CONCENTRATION) 



DATE I 03/09/81 



STATION N*ME 
PERIOO 


t 0? BURwaSh 2 

TYPE VOLUMN 
<ML. » 


DEPTH 

(MM.) 


COND. 
OMM/CM) 


ph ACIQIH SOS 


N-N03 


N.-MU4, ' 

<MG/L> 














JUL30-AUG30.79 
AUG30-OCT 1.79 
OCT 1-OCT31.79 
OCT31-NOV30.79 
♦NOV30-JAN ?.A0 
JAN ?-JAN30»»0 


1. 
1. 

1. 
2. 

12. 

• •a 


2200. 
1620. 
2345. 
2270. 
855. 
2175. 


53.69 
77.72 
75.24 
28.34 
72.09 


29.20 
49.50 
50.00 
35.70 
U.70 
34.50 


4.41 
4.00 
3.91 
4.16 
5.07 
«..19 


3.50 
8.27 
7.81 
5.59 
2.43 
5.01 


3.70 
6.15 
5.55 
2.75 
1.45 
3.05 


0.370 
0.710 
0.930 
0.820 
0.?70 
0.570 


0.220 
0.620 
0.540 
0.330 
0.238 
0.37* 


0.38 0.35 0.13 0.17 
0.11 0.61 0.04 0.03 
0.?5 0.30 0.07 0.10 
0.49 0.1? 0.03 0.31 
1.45 0.?0 0.49 0.88 
0.35 0.20 0.04 n.?o 


♦JA , O0-rEB?fi';A0 
♦FE8?b-m»R31««0 
•MAQ3]-*PR?9«A0 


2. 

• a* 


210. 
575. 
645. 


t>.96 
19.06 
21.38 


» • • . • 
a* ••• 
32.50 


%»•»» • . • • • 

4.13 4.99 


1.55" 

• •••a 

3.55 


O.uJo 
••••a* 

0.520 


0.208 0.*>4 0.09 < 6.01 0.34 

••••m* ..... ••••• ••••• ••••• 

0.520 0.13 0.12 0.02 0.05 


PERIOD 

JUL30-AUG30t79 
AUG30-0CT 1.79 
OCT 1-0CT31.79 
OCT31-NOV30.79 


fcJJLy. 


_IE_ 


ML? 


t.L_ 


cu • 




NI 


PB 


IH _ AL ' 


CD MN B "'H ' 


O.SOO 
0.680 
0.660 
0.400 


0.0180 
0.0040 
0.0040 
0.0020 


0.26 
0.10 
0.04 
0.03 


0.0?8 
0.056 
0.04? 
0.026 


0.0070 

0.0100 

0.0050 

< 0.0040 




< 






(M&/L) 

0020 

0010 

0020 

0020 


0.01? 
0.01? < 
0.0?0 
0.014 


.080 0.0?3 
.010 0.035 
.009 0.026 
.013 0.008 


••••••• 0.0030 < 0.00? 

••••••a 0.0070 < 0.00? 

0.0006 0.0030 < 0.001 


JAN ?-jAN30.*0 
♦JAN30-rEB?8.«0 
♦rEB?8-MAR31.«0 
♦MAR31-APR?9.«0 


0.430 

0.480 

•••••• 

•••••• 

0.940 


6.0060 

0.0050 

••aaaaa 

0.0130 


0.02 

0.01 
0.01 

0.0? 


6.109 
0.045 

••••a* 

0.066 


0.0270 
0.0060 

••••••• 

0.0040 


0.0040 0.011 

0.0030 0.010 

••«•«•• «<•••• *• 

»•«*••• ' ••»»•» ' •• 
< 0.0010 0.009 


.060 0.04? 

.006 0.0?A 

•••• ••••»» 

•••4 •••••• 

.009 0.04? 


0.0031 0.0036 < 0.005 " 
0.0004 0.0040 < 0.005 
••••••• ••••##• ••••»• 

•«••••• *.•«•*• •««*•• 

0.000? 0.0OB0 < 0.005 


for TTPEt 1- 


RAlNtZ-SNOW. ••••• — NOT DETERMINED- ♦ — EXCLUDED 


IN COMPARISON 


• 



I 

I 



APOS (WET) - SAMPLING RESULTS - 
(CONCENTRATION* 



OATEt 03/Q9/B1 



STATION NAME : 03 ATlKOKAN 



PERIOD 


ItPE 


VOLUMN 
(ML.) 


OEPTM 

(MM.) 


COND. 

OHM/CM) 


PM 


_A.CIQLLI 


SO* 


' M=SQ1_ 


_ N^ya^ 


CI 


c# 


•($■••- 


* **_Sft - 










(MG/Ll 


0.?7 


0.53 






♦MAY31-JUL 3.79 


1. 


2100. 


69.60 


27.50 


4.32 


4.47 


4.45 


0.530 


0.630 




♦JUL 3-JUL31t79 


1. 


775. 


2S.69 


12.70 


4.69 


3.43 


1.60 


0.160 


0.240 


0.12 


0.16 


0.07 


0.08 


♦AUG31-SEP30t79 


1. 


400. 


13.26 


• •••• 


4.44 


• •••• 


4.50 


0.670 


0.680 


0.17 


0.91 


0.09 


0.11 


SEP30-OCT31.79 


1. 


2445. 


81.04 


18.30 


4.53 


3.02 


2.45 


0.450 


0.400 


0.13 


0.45 


0.04 


0.05 


OCT31-NOV30.T9 


1. 


4*0. 


14. SB 


11.70 


4.99 


2.02 


1.30 


0.350 


0.410 


0.13 


0.16 


0.01 


0.04 


J«N3LrrEB29}«0 


2. 

• •• 


I)Q. 

437. 


3.65 

14. OS 


• •••• 
28.50 


4,94 
6.50 


• •••• 
1.72 


L.so 

2.20 


0.570. 


•••••• 


1.65 


• •••• 


• • ••• 


• •••• 


♦FEB29--AR31.80 


0.690 


0.920 


2.47 


1.12 


0.33 


2.25 


♦HAR3l-MAt 5.*0 


• •• 


••••■• 


•••••• 


• •••• 


• •••• 


• •••• 


• •■•• 















I 

I 



PERIOD 



♦MAY31-JUL 3.79 

♦JUL 3-JUL31.79 

♦AUG3l-sEP30t79 

SEP30-OCT31.79 

OCT3l-NOV3 QtT9 



JfcJJiSL 



J£. 



M. 



_£L 



JUL 



3L-. 



.£&. 



.m. 



" JAN31-FEB29.B0 
♦FEB29-MAR31.80 
•MAR31-MAY S»R0 



0.760 


0.0160 


0.17 


0.330 


0.0030 


0.03 


0.910 


0.0200 


0.13 


0.490 


0.0060 


0.06 


0.490 


« 0.0010 


0.03 


•••••• 


••••••• 


• •••• 


1.790 


0.0440 


0.1S 


•••••• 


••••••• 


• •••• 



0.880 0.0010 

0.142 0.0010 

•••••• ••••••• 

0.046 < 0.0030 

0.131 < 0.0030 



(MO/LI 
0.0010 
0.0010 

0.00)0 
0.0020 



.AL. 



SSL 



jMULssnjE 



0.005 0.007 

0.005 0.015 

••■••• •••••• 

0.008 < 0.005 
0.008 0.010 



0.010 
0.003 



0.030 
0,034 



••••••• 

••••••• 

••••••• 

( 0.0001 



0.0300 
0.0070 



0.0080 
0.0160 



>••••• ••••••• ••••••• 

0.046 0.0030 < 0.0010 



0.006 



0.008 



•••••• 

0.154 



••••••• 

0.0001 



»•••»«• 



0.0020 

••••••• 



< 0.005 

< 0.005 

•••••• 

< 0.002 
_ ..0.005 

•••••• 

< 0.005 



FOR TYPEt l-R>lN.?-SNOrf. 



••••• — NOT DETERMINED 



♦ — EXCLUDED IN COMPARISON 



AP0S IWETI - SAMPLING RESULTS - 
(CONCENTRATION) 



OATEl 03/09/81 



STATION N4ME t 0* SlMCOE 



PERIOD 



'JUL l-jULTl.79 
JUL31-AUG31.79 
AUG31-OCT 1*79 
OCT 1-OCT11.T9 
OCT3J-MOV30.79 
»JAN 3-JAN 31.BQ 
~JAN"5FmI» 3.80 
HAR 3-MAWU.BO 



PERIOD 



»JUL 1-JUL31i79 
JUL31-AUG31.79 
AUG3J-OCT 1.79 
OCT J-0CT31.79 
OCT3)-NO V30.79 



TYPE 



VOLUMN 
«*L.I 



DE»TH 
<MM.» 



CONO. 
OHM/CM) 



T. 
1. 
»• 
1. 
2. 
2. 



-JtzWL 



•JAN 3-JAN31.80 
JAN3I-MAR 3. RO 
HAR 3-MARJl,ftO 



2.200 
0.760 
0.160 
0.004 
0.390 
6.020 
0.780 
O.S<>0 



220. 
2060. 
2?50. 
2265. 
2900. 
1000. 



T55T 
216S. 



0.0430 
0.0050 
0.0020 
0.6900 
0.0010 



7.29 
94.79 
74.57 
75.07 
96.12 
33.14 

B7TB 

71.76 



o.ooio 

0.0100 

o.ooao 



0.57 
0.16 
0.05 
0.08 

0.05 

o.di 

0.32 
0.05 



2.00 
68.50 
19.40 
56.00 
39.40 

2.20 

54.66 

38.00 



0.108 
0.029 
0.053 
0.030 
•• 0.001 
•••••• 



ph _iClQH3C SQ4. N=yQ3_l__»izNii^ 

. (HG/L1 



CL 



4.05 
3.91 
4.39 
3.92 
4.07 
5.65 

"47ir 

4.03 



10.96 
8.45 
3.24 
8.11 
5.86 
1.12 
-6T4T 
5.63 



10.00 
8.20 
2.40 
6.15 
3.85 
0.05 
6. 15 
3.50 



1.870 
0.950 
0.230 
1.160 
0.680 
0.010 

"17356" 

0.700 



0.670 
0.110 

0.800 
0.370 
0.006 



0.630 
0.360 



0.43 
0.23 
0.05 
0.32 
0.40 
0.02 

"orrr 

0.25 



JLL. 



0.18 
0.75 
0.27 
0.58 
0.16 
0.01 

"TCSF 

0.33 



_'_*5 •?«.•_ fjfjns^. 



0.04 
0.02 
0.09 
0.05 
0.01 
"0.65 
0.06 



0.08 
0.01 
0.06 
0.17 
0.01 
6.29 
0.09 



••••••• 

0.0030 

c 0.0040 

0.0030 

0.0020 



< o.ooTiT 



(m6/ 

,0010 

.0010 
.0010 
,0010 



»R9 , ,1W. — :Ak»2. 



-£P, 



MN_ g -***«■•_ y»*«_« 



I 

I 



0.010 < 




0.0010 < 



rooir 

,0010 



•••••• 

0.021 
0.007 
0.025 
0.0 12 

o.ooT 

•••••• 

0.012 



•••••• 

0.014 

0.011 

: 0.017 

0.011 



•••••• 

0.083 

t 0.019 

0.033 

0.023 



••••••• 

••••••• 

••••••• 



0.002 
0.014 



i 0.005 

•••••• 

0.011 



0.00 03 
i 0.0001 

••••••• 

0.0005 



••••••• 

0.0100 
0.0030 
0.0090 
0.0050_ 



< 0.0010 < 

••••••• 

0.0050 < 



0.002 
0.002 
0.002 
Jl.OpS 

oi,oo5" 

0.005 



FQW TYPE I 1-RAIN.?-SN0K. 



— NOT DETERMINED 



* — excluded in comparison 



APOS (*ET> - SAMPLING RESULTS 
(CONCENTRATION) 



DATEl 03/09/61 



STATION NAME t OS PICKLE LAKE 



PERIOD 



TYPE 



•MAY3I-JUL 2.79 
JUL 2-JUL31.79 
♦SEP 1-OCT 1.79 
♦FEB15-MAR t,.«0 
♦MAR 4-APR 9.«0 
♦APR 9-MAY15.80 



VOLUMN 
<ML.) 



DEPTH 
(MM. I 



CONO. 
(OHM/CM) 



PM 



d&lQXL) 



._iQS 1 



1376. 

IPSO. 

11*0. 

130. 

60. 

60. 



45. M 

*1.*3 

37.70 

4.31 

1.99 

2.6S 



"9TTF 
8.70 
8.3S 

• •••• 



5. 68 
5.1? 
6.25 
4.77 

• •••• 

• •••• 



2.53 

2.7 

1.1 

• ••• 



T77o~ 
1.35 
1.00 
0.85 



Mzn.q.3 y : yy% 

(MG/L) 
0.210' 
0.110 
O.ISO 
0.090 



CL_ 



-Cft_ 



0.290 
0.200 
0.200 

•••••• 

•■•■•• 



0.08 
0.07 
0.15 
0.08 



0.29 
0.08 
0.17 
0.10 



PERIOD 



JkWL 



.2ie_ 



_Mfi. 



-Et 



.cii; 



JUL 



•MAT31-JUL 2.79 0.530 

JUL 2- JUL 31. 79 OTTTO" 

♦SEP l-OCT 1.T9 0.510 

♦FEB15-MAR 4.R0 •••••• 

♦MAR 4-APfl 9.00 •••••• 

♦APR 9-MAY15.80 •••••• 



0.0470 
0.0010 
0.0050 

••••••• 

••••••• ' 



0.13 

D.01 
0.03 
0.01 

••••• 



0.150 



0.226 

0.056 

•••••• 

•••••• 

•••••• 



0.0010 



I oToTJo" 

0.0170 

••••••• 

••••••• 

••••••• 



(MG/L I 
0.0020 

nrroimj — 
o.ooio 

••••••• 

••■•••* 



_£1 

0.003 
0.004 
0.008 

•••••• 



.w?**_?_r_«s«j 



TTTV 

0.03 
0.18 
0.01 



0.03 
0.02 
0.08 
0.07 



-ZtL 

0.007 

< 0.003 

< 0.027 

•••••• 

" ••>.•• 

•••••• 



— i8L_S. 



_£IL 



JJtt_rrf-*j*««_? 



o.ooi ••••••• 

0.057 ******* B780W 

0.030 ••••••• 0.0060 

•»•••• ••••••• ■•••••• 

•••••• •■••••« ••••••• 

•••••• ••••••• ••••••• 

fe ' • '■■■ 



0.0500 < 0.005 
0.005" 
0.002 



•••••• 

•••••• 

•••••• 



FOR TYPE' 1-RA1N.2-SN0W. 



NOT DETERMINED 



♦ — EXCLUDED IN COMPARISON 



-,y 



i 

en 

m 

I 



APOS (MET) - SAMPLING RESULTS 
(CONCENTRATION) 



OATEI 03/Q9/B1 



STATION NAME t 06 KINGSTON 



PERIOD 



TYPE 



►MAY30 
JUN30 
AUG31 
SEP30 
NOV | 

'NOV3Q 



JAN 1 

FEB | 

•FEB29 

«HAR3]' 

•■may i- 



-.IUN30.79 
-JUL11.79 
-SEP30.7"* 
-NOV It 79 
-N0V30.79 
■JAN 1,W Q 



VOLUMN 
<MU. 



feb itii 

FEB?9.«0 
HAR3I,A0 
MAy I«»0 

JUN 3.80 



1. 

1. 
1. 
1. 
2. 



*50. 

730. 
4570. 
2405. 
2370. 



2. 
2. 

!•• 

> •• 



665. 

220. 
2385. 
2755. 

715. 



DEPTH 



14.91 
2*. 19 
151.47 
79.71 
78.55 
48,56 



22.04 
7.29 
79.05 
91.31 
23.70 



COND. 



(MM.) Q HH/CMI 
2.00 
40.00 
20.70 
43.50 
44.50 



20.00 
52.50 
15.20 
22.50 
35.00 



PM • ^tlQLTJL 



6.91 
4.28 
4.37 
3.99 
*.0«» 



.5J14 H=MQ3_j ttitrnt. 

t MG /Ll 



_^__CL. 



6.03 
4.36 
5.23 
4.44 
4.60 



22.76 
5.61 
3.48 
6.40 
6.61 
_3j?3_ 



1.39 

1.98 
3.34 
3.54 



8.95 
4.50 
1.80 
4.55 
3.85 
3-90 



3.75 
6.75 
2.20 
2.55 

6.80 



1.190 
0.6B0 
0.220 
0.600 
1.060 

JUft&L 



0.630 
1.960 
0.470 
0.570 
0.750 



0.925 
0.380 
0.030 
0.480 
0.470 
OtGTQ 



0.372 
0.720 
0.380 
0.400 
1.450 



0.53 
0.24 
0.05 
0.19 
0.20 



0.46 
1.01 
0.47 
0.22 
0.20 



JL*. 



0.51 
0.62 
0.16 
0.44 
0.20 
J^10_ 



1.95 

0.71 
0.49 
1.24 



. nst - ?. ?_?_•!& i_ 



1.84 

0.10 
0.01 
0.05 
0.02 
.0.13. 
0.03 
0.04 
0.43 
0.13 
0.23 



0.09 

0.06 

0.01 

0.07 

0.0<> 

8»?4. 

0.21 

0.64 

0.04 

0.15 

0.11 



I 
Ln 

m 



PERIOD 

♦NAY30-JUN30.79 
JUN30-JUL31.79 



AUG31-StP30.7* 

SEP30-NOV 1*79 

NOV J-NOV30»79 

♦N0V30-J*N 1.86 

JAN J -FEB 1«80 

FEB 1-FEB29.R0 

♦FEB29-MAR31.80 

•HAR31-MAY 1*80 

♦MAY 1- JON 3*80 



JirLK*. 



B.800 

0.560 
0.090 
0.570 

< 0.520 
0.900" 
0.560 

• •>•••• 



-LE- 



1.5100 

0.0140 

0.0026 

0.0070 

< 0.0010 

~ 6.6030^ 

0.0060 

*>••>•••• 



-MJi. 



__tt 



.CU: 



ML 



.£&. 



_ZM. 



.2&L_-. 



SJL 



0.88 •••••• 

0.13 0.167 



(MG/L1 
••••••• ••««••» •••••• •••••• •••••• ••••••• 

' 0.0070 < 0.0010 0.013 0.009 Q.Q35 ••••••• 



JJN_-^»*J¥'* < *_? 



0.02 
0.05 
0.03 
5. 13 
0.20 
0.29 



0.010 

0.031 

0.025 

6.054~ 

0.126 



< O.OOlA 

< 0.0030 

< 0.0010 
"" 6.0050 

< 0.0040 



0.640 
0.620 
1.980 



0.0100 
0.0170 
0.1760 



0.06 0.016 
0.05 •••••>• 
0.17 0.068 



0.0120 

••••••• 

0.0050 



: 0.0016 

i 0.0010 

: 0.0010 

0.0026' 

I 0.0010 

••••••• 



6.065 
0.020 
0.019 
6.62f 
0.005 
•••••• 



< 0.008 

< 0.009 
' _0.016 

0.032 
0.082 

•••••• 



t O.004 
0.031 
0.016 
0.035 
0.107 
•••••• 



•••• 
•••• 

0002 
0007 
0005 

••••••• 



• •• 
••• 

o. 

0. 

0. 



0.0040 
0.0010 
0.0010 



0.018 
0.001 
0.036 



0.044 

•••••• 

0.009 



0.018 
0.060 



0095 
0001 
0001 



••••••• 

0.01 00 

o.oolo 

0.0050 
0.0040 
0.0070 
0.0120 



0.0050 
0.0010 
0.0010 



•••••• 

< 0. 005 

< 0.002 

< 0.002 

< 0.005 

< 0.005 

< 0.005 
•••••• 

< 0.005 

< 0.005 

< 0.005 



FOR TYPE* l-R*lN*2-SNOw. 



••••• — NOT DETERMINED 



♦ — EXCLUDED IN COMPARISON 



- 



APOS (**ET > - SAMPLING RESULTS - 
(CONCENTWAT ION) 



DATE: 03/09/01 



STATION NAME i 07 OOhSl T 



PERIOD 

"•JUNJo^JUVtT.T^ 
♦JUL31-SEP 1.79 

SEP 1-OCT 1.79 
♦OCT 1-OCT11.79 

OCT3J-NOV30.79 
•NOV30-J*N ?.«0 

♦J»»i ?-janiT;«o 

♦JAN31-MAW 5,«o 
MAR S-MAW31.nn 
MAH31-»PM3o.«0 

♦APR30-MAY3) ,Af| 



TYPE 



I. 

• •• 

1. 
1. 

2. 

2. 

127 

2. 



VOLUMN 
_1ML.J 

25fr57" 

4?:>0. 
2700. 
332b. 
27^0. 
_2065._ 
2f>7s.~ 
435. 

2fc"4b. 

2625. 
1 1*5. 






DEPTH 

(MM.) 



H?.bb 
140.66 

H9.49 
110.2(1 

^O.IS 

6b. 44 

14.42 
94. £9 
87.00 
3V.61 



CO*JD. 
COhm/CM) 
31.50 
36. SO 
S3. 00 
?5.70 
32.70 

3l.a0 
so. oo 

2S.S0 
32.00 
34.00 



PM 



6.40 

*.01 
3.99 
4.23 
4.12 

~*;?o 

3.99 

4.1a 

4.11 

4.26 



-ACIOLLX SQS M:!iQa_ _ 



5.3h 
7. IS 
4.36 
5.|8 
10.57 
4.84 
7.26 
4.23 
4.96 
4.57 



4.10 
3. HO 
6.00 
2. OS 
2. 65 
3.15 
J. 00 
2.50 
2.15 
2. «5 

4.2» 



0.«00 
Q.450 
0.630 
0.<>50 
0.650 
0.780 

"o.£5o 

1.280 

0.4 90 

0.590 
0.580 



— *rya<! 
67 i5o" 

0.250 
0.500 
0.190 
0.340 
0.680 
67250 
0.194 
0.250 
0.370 
0.490 



CL. 



0.18 
0.21 
0.11 
0.10 
0. 18 
0.49 
6.14 
0.3? 
0.11 
0.07 
0.13 



-5-J-_._-_MA •_ 



0.19 


0.0? 


0.0? 


0.21 


0.04 


0.04 


0.35 


0.0? 


0.0? 


0.08 


0.03 


0.01 


0.08 


0.03 


0.04 


0.34 


0.30 


0.33 


0.17 


0.14 


0.05 


0.23 


< 0.01 


0.1? 


0.31 


0.02 


0.10 


0.09 


< 0.01 


0.0? 


0.56 


0.07 


O.OS 



PEHIOD 



IE: M£ fc£ CJJ_' Lui 



•JUN30- 
•JUL 31- 

'"HP t ; 

•OCT 1- 

0CT3I- 
♦NOV30" 
♦JAN ?• 

MAR S- 

MAR31* 

♦APR30- 



•JUL 31 .79 
SEP 1.79 

0CT31.79 
MOV30.7Q 
JAN ?««0 
JAN31.«0 
MAR 5, BQ 
MAR31.A0 
APR30.A0 
MAY31»«0 



0.190 
0.2"0 
6.56« 
0.230 
0.350 
0.9)0 
0.310 
0.480 



"573 ?T 

0.4*0 
0.600 



0.0060 
0.0060 
~076"630"" 
0.0020 
0.00)0 
0.0070 
0.0040 
0.0130 



0.0026 
0.0030 
0.0080 



O.Oo 

0.04 

"6755" 

0.01 
0.02 

0.04 

0.0] 
0.0 2 

o.oj" 

0.02 
0.11 



0.051 
0^025 

8.640* 

0.011 
0.0)9 
0.021 
0.04b 
0.061 
0.070 
o.oib 
0.079 



0.0030 
0.0)40 

'675620""" 

0.0030 
0.0010 
0.0090 
0.0020 
0.0040 



0.0) 1 5" 
0.0010 
0.0030 



IMG /LI 
0.0010 0.008 
0.0090 0.013 

"675515 



IU :AL___. 



_£fi 



HN •■»»'ijy«<_. 



0.0010 
0.0010 
0.0020 
0.0010 
0.0010 



0.06"""T 

0.0010 

0.0010 



"0T8T5" 

0.014 

0.010 
0.012 
0.007 
0.009 



0.007 
0.001 
0.001 



0.002 
0.014 

0.004 

0.007 

0.041 

0.003 

0.0) 2 

6.070" 

0.003 

0.009 



0.012 ••••••• 

0.006 0.0005 

. 0?1 • ••••••' 

0.017 ••••••• 

0.007 0.000? 

0.018 0.0007 

0.045 0.0002 

Jj.OSQ 0.000? 

0.003?" 

0.0001 

0.000? 



0.023 
0.007 
0.045 



0.0020 
0.0020 
6.0060 
0.0010 
0.0020 
0.0040 
0.0040 
0.0050 
6.0060" 
0.0010 
0.0030 



0.005 
0.005 
0.00? 
0.00? 
0.005 
0.005 
0.0f>5 
0.005 
"O.oo5" 
0.005 
0.005 



I 

I 



FOR TYPE I l-RAlNt2-SNOW. 



• •••• ._ not DETERMINED 



♦ — EXCLUDED IN COMPARISON 






♦ ."w.rv" 

>V if i A ■ ; ■'* i 



... ! i» 



'.'.>, 



-.V'-i. 'nf»> 



.. ■ ftp 

/ . 

Ml '*''" 

_i%JiilI 

, 4 . ■' '• 

. . f M . 



APOS <WETI - SAMPLING RESULTS 
(CONCENTRATION) 



DATE I 03/09/W1 



J_ 



STATION N»*£ 
PERIOD 



AUG31-OCT 1.79 
•OCT 1-0CT31.79 
♦OCT3J-MOV30.79 

NOV30-OEC31. p O 
♦OEC3l-rtH ).H0 
- MAR31-APP ^ 36.l ! >0■ 



O% SOU!* fiAYMOUTH 
iTtPE V 



_A£1I2U1 SQ4 -_rJ=SQa -5 




-5' 



6.05 

o.o<« 

0.0ft 

ft. 05 
O.C 
0.09 

o.oft 



0.07 
0.07 
0.05 
O.OS 
0.07 
0.?<« 

0.05 



I 

CO 

I 



PE«I00 



,•»« 



_n.-i«n. 



afi .ell. 



cu. 



■ AUG 2-aLWU. fV T.T51T 

AU63I-nCT I»T9 0.760 

♦OCT 1-OCT31.79 0.630 

♦ OCT31-NOV30.79 O.«» 4 
NOV30-OEC31.«0 0.7?0 

♦ DEC31-FEB |. WO '• 2 " > ? 
-RlWl-APRib". Wl I.Ob* 



-078~62TT 

o.oolo 

0.0050 
0.0010 
0.0020 
0.0 360 
"0.0560" 



o.n 

0.21 

0.0". 
0.03 
0.07 
2.10 
~6T65~ 



0.05<." 

O.OHO 

0.026 
0.023 
0.07<» 
0.355 

O.Ofcfl 



"BT7J0TJT 
0.0050 
0.0020 
0.0010 
0.00<>0 
0.0190 

0.6120 



ui 

IMG/LI 
TjroUTO 
0.0010 
0.0010 
0.0010 
0.0010 
0.0010 

■6.6620 ' 



_£B -Z9 ! At_- 



_££L 



_yy_ 



?— _v: 



TJ70T7" 
0.013 

0.016 
0.011 
0.01R 
0.011 
'676?T 



"OiTTTT 
0.016 
0.010 
0.016 
0.022 
0.111 

"F.U2V 



TOR TYPE i 1-RAIN.2-SN0W. 



••••• — NOT DETERMINED 



— EXCLUDED IN COMPARISON 



. 4 
,S V 

I . 

i •'• 



0.053 
0.060 
0.01* 
O.OOB 
0.03H 
0.227 

"oTTOo" 



ilium 



••••••• 

0.0002 

0.0003 

0.0 001 

c O.OOOl 



0T8666 
0.0120 
0.00*0 
0.0030 
0.0030 
0.0120 

o.oJfto 



0.06? 
0.002 
0.002 
0.005 
0.005 
O.OOS 
6.no5 



1 1.. 

I' I : 



■ 



APOS «WET> - SAMPLING RESULTS - 
(CONCENTRATION) 



DATE » 03/09/4! 



STATION NAME t 09 WOOObRIDGE 



PERIOD 

" ♦JON I- JUN29 « f 9 

♦JUN29-JUL31.79 

JUL31-AUG31.79 

AUG3l-«iEP?8.79 

SEP?fl-NOV j.79 

NOV 1«-NOV30. u 

NOV30-OEC3J.»»0 

DEC31-JAN11.*0 

♦JAN31-MAH 6.«0 

•MAR fr-MAR31,«0 

HAR31-APR10>"0 



TvPE 




PERIOD 

>JON |. 

>JUN?9 
JUL31- 
AU631- 
SEP28 
NOV 1' 
N0V3Q 
DEC31 

•JAN31 

»MAR 6 
MAR31 



•JUN29.79 
JUL31.79 



AUG3J.79 
SEP?8.79 
•NOV 1.79 
•NOV30.79 
DEC31.40 
JAN31.«0 



.tirliM 

0.760 

l.o?n_ 

0.310 
0.220 
0.900 
0.390 
O.*00 



0.0050 
0.0050 



afi. 

0.10 
0.32 



0.750 
0.080 



-CU. 

0.0030 
0.0070 



Ml. 

<MG/LI 
0.0010 
0.0010 



_eb u al 



SSL 



_-"r - -*-t?_-_ , »4-_ 



0.07 
0.10 
0.03 
0.02 
0.06 

o.o? 

0.01 



0.1* 
0.06 
0.02 
0.02 
0.0* 
0.09 
0.21 

» . . . . 

o.?o 

o.os 



0.0010 
0.0020 
0.0020 
0.0020 
0.00*0 
••••••• 



0.08 
0.1* 
0.13 
0.10 
0.12 
• •••• 



0.26S 
0.058 
0.07* 
0.051 
0.077 
•••••• 



0.0020 
0.0030 
0.0050 
0.0020 
0.0020 
»■••••• 



0.0010 
0.0010 
0.0010 
0.0020 
0.0010 



0.021 
0. 038 
0.019 
0.011 
0.0** 
0.025 

0.01* 

•••••• 



0.035 
0.02* 



0.030 
0.0*5 



••••••• 



0.012 
0.015 
0.015 
0.015 
0.007 



0.036 
0.035 
0.037 
0.037 
0.087 



0.0003 
0.000* 



•MAP 6.»0 

•MAR31 .40 

•APR30.40 



0.760 
0.7*0 



0.0090 
0.0100 



0.65 
0.08 



1.237 
0.05b 
0.083 



0.0960 
0.0090 
0.0020 



0.00*0 

o.ooio 

0.0010 



0.03* 
0.070 
0.035 



0.1*0 
0.022 
0.012 



0.505 
0.0*0 
0.052 



0.0009 
O.OOOl 
0.0003 



MN -» •»— V— « 



0.0670 
0.0*50 
0.0060 
0.0050 
0.0090 
0*0070 
0.00*0 



••••••• 



0.0570 
O.OOIO 
0.0100 



0.005 
0.005 
6.002 
0.002 
0.00? 
0.005 
0.005 

oToos 

0.005 
0.005 



I 



FOR TYPE! 1-RA1N.2-SNOW. 



••••• — NOT DETERMINED 



♦ — excluded in comparison 



,'■■■■ 



•■-. 



• ,,',-, • 



lit* " 



»>' j'. •' 



• I 



i 



i 



APOS <«ET» - SAMPLING RESULTS - 
(CONCENTRATION! 



OATEl 03/09/81 



ST»T16H N»ME I 10 LONG POINT 



PERIOD 



JUL 


9- 


•JUL11. 


JUL31- 


•nCt'T. 


SEP 


5" 


♦OCT 


l- 


•^Orf ». 


•NOV 


I" 


•DEC 3. 


♦ DEC 


v 


• IAN ?. 


♦JAN 


?■ 


■ J*N31. 


•JAN31- 


-m*« 3. 



TYPE 

" T.' 
i. 
I. 
I. 

2. 

2. 

~ l~ 

2. 



VOLU"N 

_ ' Ml -_'_L 

1100. 
3040. 
1910. 
1325. 
2700. 
25J5. 
~ 7u. 

2bl>. 



PERIOD 



& 



DE^TH 



3b. 46 

100. tb 

63.30 

43. V2 

89.4V 

84.02 

2.32 

8.62 



CONU. 



(MM.) (OHM/CM) 



<.2.30 
58.00 
13.60 
80.50 
41.20 
25.50 
• ■ • • • 

4M.00 



4.27 
3.9* 
5. IS 
3.77 
4.11 
4.40^ 

4.iv 



pm -itlQLU S.Q4. S^M N.zN.H.4. CL. 

«M3/L 1 

5.15 0^470 0.520 

5.50 0.720 0.350 

2.45 0.220 0.550 

9.65 1.630 1.170 

5.25 1.040 0.720 

2.70 0. 3TQ 0.306_ 

»•••• •••... •••••• 

5.45 l.«10 0.680 



5.75 
7.76 
1 .99 
10.63 
5.99 
-.27 



■Willi Tf. 



M-* -£t— 



JUL 9-JUL3N79 ''<>■ 0.740 0.0780 0.08 0.052 

JUL31-SCP' 5.79 0.480 0.0060 0.03 0.110 

SEP 5-OCT I. 74. 0.710 O.OB90 0.0b 0.025 

♦OCT 1-NOV 1.79 1.320 0.0060 0.15 0.09b 

♦NOV 1-OtC 3*79 , 0.810 0. 0280 0.15 0.06 3 

~^ZC 3-.}aM 2.BIJ oTMfS 51 obTo" 5761 0.035 

♦JAN ?-JAN31.*0 1.210 0.0100 ••••• •••••• 

♦JAN31-MAR 3,*0 : 1.070 0.0150 0.28 •••••• 



JStL. 

0.0030 

I 0.0010 

: 0.0030 

0.0040 

0.0010 

i o.ooTB" 

•••■••• 

•• ••••• 



«m6/L> 



< 0.0010 

< 0.0010 

< 0.0010 

< 0.0010 

< 0.00 10 

< o.ooIrT 

•■••••• 
••••■•• 



0.011 
0.013 
0.005 
0.032 
0.0 17 
0.007 
•••••• 

••• • •• 



-za 

0.006 
0.011 
0.009 
0.221 
0.015 



St. 



0.21 
0.14 
0.08 
0.50 
0.44 
0.15 



0.68 



.-6V-- 



--N*. 



0.46 


0.14 


0.09 


0.14 


0.04 


0.03 


0.33 


0.12 


o.o<. 


1.10 


0.14 


0.11 


0.75 


0.09 


0.17 


0.21 


< 0.01 


0.05 


• ••• 


• • ••• 


• •• • • 


1.61 


< 0.01 


0.36 



0.004 



0.032 
0.019 
0.015 
0.057 
0.043 

"6752T 



••••••• 

0.00 0? 

o.onoi 



• ••••■ • 



0.0050 
0.0030 
0.0030 
0.0160 

J). 01 10 
0.0036' 

)■••••• 



< 0.005 

< 0.00? 

< 0.002 

< 0.002 
J^O.005 

< o.oo5 



I 

en 

o 

I 



for ttpe< , t-RAiN .2-SNO>i, 



S# i|v. '/'• ; 



V.- i lI, ■''(', 

i V- 




ife n| r 



•••■• — NOT DETERMINED 



— EXCLUDED IN COMPARISON 



I. 



APOS IKETI - SAMPLING RESULTS 
(CONCl NTwAT ION) 



DATE J 03/09/81 



STATION KAMt ! I 1 



PERIOD 






■•JUTT-.M-'H'-**" 
♦JUL31-AUG11 .79 
♦AUG31-OCT 1.79 
♦OCT i-nCT11.79 
•OCT3)-sOV?9.79 
♦N0*29- l*N T.ort 

FE8?«»-m»P31 •"0 

M»»J1-»PP10.«"> 



11 


WlAMTON 
























YPE 


VOIOMN 

(ML. > 

35 or 


OEPTH 

— riveo— 


COND. 
OHM/CM) 


Ph 
~ 4.1b 


"~ 7.b7 


S.Q4.__ 


H-W1-. 


{fcrf*B%„_ 

<MG/L> 
0.190 


. __ Cl 


C* 


••K-*"— 


' • NA * 


~ 0738 


• •• • • 


• •••• 




~1. 


8.30 


r.?3o~ 




1 . 


<S90. 


22. »7 


27.J0 


4.32 


4.0? 


2.15 


0.360 


0.250 


0.07 


0.18 


0.0? 


0.01 


1 . 


100. 


3.31 


• •••• 


fc.O^ 


• • • 1 • 


• • » • ft 


•••••• 


•••••• 


• •••• 


0.9ft 


• • • • • 


• ••• • 


1 . 


2865. 


94.96 


22.20 


4.3) 


3.75 


2.15 


0.490 


0.230 


0.10 


0.16 


0.05 


0.04 


?. 


2220. 


73.58 


32.20 


4.1b 


4.73 


2.85 


0.700 


0.420 


o.n 


0.13 


< 0.01 


0.02 


2. 


)e>95. 


56.18 


19.50 


f>.B7 


1.51 


3.00 


0.560 


0.660 


0.26 


1.45 


0.09 


0.17 


• •• 


5u." 


\~.16 ~ 


• •••• 


• • • • • 


* * • » • 


• • • • 9 


•••••• 


•••••• 


• •••• 


• •••• 


• • • • • 




• • fe 

• • • 


I5B5. 

•••••• 


52.5 3 
•••••• 


29.50 
• • • •• 


4.26 
• • • • • 


3.9b 

• • •• • 


3.40 
• •• • • 


0.780 


0.720 


0.21 


0.49 


0.15 


0.14 



PERIOD 



♦JUL 1 -JUL 31. 79 
♦JUL31-AUG31.79 
♦AUG3|-nCT 1.79 
♦OC T 1-O CTH.79 
"• 5C TTPnO V? 9 .' * 9~ 
♦N0V29-JAN 7.80 
♦JAN 7-J*N?l.«0 
rEB29-MAR31.«»0 
MAR31-*P«30.' , 



0.5«O 
0.230 

o.eio 

0.320 

~ (J'.CTB - 

O.B50 

•••••• 

0.920 

•••••• 



1" lE.~^mUtt~—-:-lL—I— _Cu._ _Ml_:__- ?a ZSC 

(mo/L» 



0.0230 
0.00?0 
O.OObO 
0.0030 

" 0.66 1 IT 

0.0050 
••••••• 

0.07B0 
••••••• 



U.62 
O.OJ 
0.19 
0.03 
— 6"76T 
0.05 

• •••• 

0.11 

• •••• 



0.096 

• • » • o • 

0.009 

"orcrr 



0.040 

•••••• 

0.023 

■••••• 



0.0060 

0.0020 
7$. 6610 
0.0030 

0.0030 



0.0010 

0.0010 
5.8615" 



• » • • < 



0.0010 

>•■•••• 

0.0010 
>•••■•• 



0.011 

o.one 
HTSTF 



0.004 

•••• •• 

0.001 

•■•••• 



0.016 

0.005 
0.666 



0.014 

'••• •• 

o.oos 



r.stir. 



X&- 



_M.y_-_-?*' , _v— _ ■ 



0.080 

•••••• 

_0.006 

t o.o6ff 



••••••• 

"6~;tj66F 
0.031 0.000* 



0.0080 < 0.00? 



••••■• 

0.016 

•••■•■ 



••••••• 

5 0.000) 

••••••• 



0.0020 
"6.oo2o 

0.0080 
0.0020 



FO» TYPE' 1-R»IN.2-SN0w< 



NDT DETERMINED 



. -- EXCLUDED IN COMPARISON 



< 0.00? 

< 0.OO5 

< 0.005 

•••••• 

< 0.005 

•••••• 



. 

i • r . 

v •• • 

i 

.! i , 



-62- 



Appendix 2-2 
CANSAP Sampling Results 



... 

• : 
I 



STATION NaMt : 


1 HU^rtASM | 








PE«IO0 TYPE volumn 


l)t«»TH 


CONI). 


P" 




• Ml .1 


(MM. » 


(DHM/CMJ 




♦MAV30- IUN»9.79 


1. IUI1. 


bo. 31 


*«.b(i 


4.*>0 


♦JUN29-. 11^30.7* 


1. 31120. 


1 00. II-. 


3*..b0 


4. JO 


JUL30-AUG10.79 


1. 21 00. 


6*.b0 


?6.70 


<4 ,U(i 


AUG30-nCl 1.79 a 


•• I 6 3*. 


S4.<"< 


4«. 70 


-..10 


OCT 1 -OCT 11. 79 • 


•• 2310. 


76. bb 


67.20 


<«.oo 


OCT3|-nOvT0.79 • 


•a 2430. 


80. b*. 


40.00 


4.10 


N0V30- l»N ?.Pf) • 


•a 105)0. 


34. m) 


sn.-a 


4.20 


JAN ?-JAN30«°0 " 


a • 2<>7o. 


68. bl 


27.20 


4.J0 


jAN3o-rEB?8.««n • 


•• 47?. 


lb. 64 


42.00 


4.30 


rtB2«— **»\J ,on • 


171.,. 


Sb.b* 


3?. 00 


4.40 


MA*3)-«*Y |.«0 a 


f*)T»« 


■ib.JH 


?«.00 


4.30 



CANSAP - SAMPLING HtSJt TS 

(CONCf NTWA1 10^) 



."tlULlI S.Q4 N^UJ y : N34 

(Mr,/D 



CI C* -• 



3.60 


S.60 


3.60 


J. 10 


2.10 


?.H0 


4.?0 


6.00 


6.7 


6.00 


3.3b 


3.20 


2.4b 


1 .*0 


2.40 


2.10 


1.40 


?.|b 


2.VC 


2.b0 


?.9(. 


2.60 



O.b?0 
0.312 
0. 170 
0.-S0 
0.970 
0.400 
0.M0 
0.b20 
0.920 
0. 'Oft 
0. VS 



0.S34 
0. MS 
0. 167 
0.S6S 

0.41S 

0.311 
0.263 
0.i?b? 
0.2b-f 

0.4?) 

. l'« 



0. I 1 * 
0.1S 
0.06 
0.20 
0.20 
1 .04 
0.23 
6.^6 
2.20 
2.97 
0.41 



0.47 
0.0b 
0.13 
0. 7S 
0.31 
0.S0 
1.30 
0.3* 

0. I 4 
0.40 
0.2b 



0.0*- 
0.06 
0. Oi. 

o. no 
o. o*> 
n.2b 
n.o« 
n.o7 
n.<.s 
o.l? 
o.l? 



FOR TYPE* l-*AlN.2-SN0w. 



• fUd — HJl OETfBMlNEl) 



♦ -- excluded in compamkon 



_MA . 

0.1S 

O.n- 
o.o-> 
o.iv 

0.0-. 



.7b 
4| 

,?«- 



0.?7 
0.4 J 



PE«IOO _N.-T.Kf 

♦MAY30- MIN - 9.79 •••••< 

•JUN29-JUL30.79 « 

JUL3Q-«U(,30.79 ••»•• 


i I_ 

► 0.0260 

► 0.0040 
0.00->0 


. _§.,.„. 

0.07 
0.02 
0.0 i 


LE. 

0.014 
0.009 
0.007 


Cu _ 

0.0100 
0.0040 
0.0030 
0.0140 
0.0040 
0.0040 
0.0070 
0.0090 
0.0130 


_1 

(Mo/L 1 
0.0010 

< 0.0010 
0.0010 

< "o.ooio 

0.000b 
0.0020 

o.ooso 

0.0020 
0.00 70 


._ D e_ _ 

O.OIS 
0.007 
O.OOti 


z_ . 

0.011 • 
0.OO6 

o.oos « 


•m»»t < O.OOIO ••••» 
••»•• 0.000* •*••• 
••••• < 0.0010 ••••• 

aaaaa" < O.OOlO • •••• 
••»•• < 0.0010 ••••» 
••••• 0.0030 aaa,,. 
••••• 0.0010 aaaaa 
••••a 0.0010 aaaaa 
••••a O.OObO aaaaa 
"aaaaa ™ 0.0010~ aaaii 
••••" 0.0010 • •a.. 


- ...» . v 


AUG30-OCT 1.79 aeaaa 
OCT 1 -OCT 31. 79 ••'•• 

0CT31-NOV30.79 aaaaa 
NOV30-.JAN 2.00 •••»• 
JAN ?-jAN30.»0 ••••a 
JAN3O-FEH?P.P0 ••••• 


o.oouo 

1 o.oo-w 
» 0.0130 
• 0.0330 
► 0.0470 
1 0.0070 


0.1 7 
0.0b 
0.0b 
0.07 
0.06 
0.03 


0.006 
0.014 
0.009 
0.022 
0.012 
0.016 


0.010 
0.01 H 
0.02b 
0.01 1 
0.013 
0.027 


0.006 
0.007 

0.040 

0.009 
0.014 

o.oso 




FEb2«-MAR31,O0 ••••• 

MAP3|-MAr |.A0 »»•*• 


• O.OOrtO 
» 0.0440 


0.0b 

0.04 


0.006 

0.01(1 


0.0090 
0.0060 


0.0030 
0.0020 


0.01 1 

0.00 t 


O.OIS 
0.011 





I 

I 



■■■:. '>• 



»— 



t ! : 


i 
1 








CANSA^ 


- SAMPLING RISi 
(CONCENTHAT ION! 


LTS - 
0.750 

q . i*5 

6. 740 
0.490 
1.000 
0.870 
0.550 






— - - 


_' ' -S*-'_ 




STATION NAME 
PERIOD , , 


2 

TYPE 

1. 
1. 

1. 

• •• 

• •• 

• • » 

• •• 

• • • 

• « « 

• •• 
... 


8U»WASM 2 

VOl.UMN 
<Ml . I 

1?47. 

2120. 

lft«0. 
IbtJO. 

2.»2n. 

21 JO. 

II5S. 

2?2<j. 

Ift75. 
2bt>0. 


DEPTH 
• MM.) 

41 .33 


CONO. 

(OHM/CM) 

56.70 


Ph 
-.10 


_ft.tiQI.LI _Q_ 

«.. HO 6.90 


_____NNi,_ 
(MG/L) 

o.6?n 
o.?-4 

1 .110 

0. ?6H 
0.515 

0. 14ft 

n.?7? 


., _•_ CL 


_-_•»» 


MAV30-.H»N?9.79 


0.?6 


0.83 


0.09 


o.?o 


JUL30-AUG30.79 
AUG30-OCT 1.79 
OCT l-OCT11t79 ; 
OCT31-NO<n6.*9 
NOV30-.I*N 2««0 


NJ.46 
55.68 
52.37 
76. HV 
70. ftO 
38. 2b 

?5:b« 

14.72 

bb.s? 
H-.as 


36. vo 
4 1 .90 

53.80 
70.70 
40.20 

3 3.16 

4?.-0 
3?. 00 
31.00 


4. 5o 
«..<>o 

4.00 

• •••• 

<• .00 

4.20 
4.26 

4.30 
4.30 
-.20 


J. 10 4.00 
2.20 7. HO 
4.60 6.80 
7.00 6.50 
4.1? ?.90 
2.39 1.80 


0.?3 
0.3? 
O.?0 
0.?4 
0.?1 
0.13 
6.7*~ 

?.40 

3.48 
0.17 


6.05 
0.47 
0.70 
0.3? 
0.30 
0.95 
- ~5.36 

o.?« 

0.39 
0.?5 


ft.l? 

0.4ft 

0.09 
0.07 
0.1? 

0.05 


0.1? 

o.in 
0.10 
0.10 

o.?o 
o.?o 


JAN ?-j»41|,«n | 
JAW3l-FEB?9.«0 
FEB28-mA«u .no 
MAM3l-"AT i,«0 


•~2.96 3.6o 

2. 60 ?.?7 
2.70 2.40 
3.70 2.70 


0.586 
0.970 
0.680 
0.463 


0.?4j 

0.?9S 
0.399 
0. |-0 


0.15 
n.65 
0.09 
0.07 


6. IS 
?.15 

0.30 
0.3S 



J 



I 



period 1 1" t-iMsVSt -12 *-& F -L Cu i Ml eB__ 

(MO/LI 

0.0010 0.014 
0.0010 0.0O7 
0.0010 0.009 

o . 6d 1 6 



?y •«.__ -____•___ 



_My_--" •« 



•MAY30-JDN?9.79 •»••• 
♦ JUN?9-jUL.10i79 ••••• 

JLH. 30-AUG3Q.T 9 ••••• 

AUG30-OCT 1.79" 

OCT 1-OCT31.79 

OCT31-NOV10.T9 

NOV30-J«N ?.80 

JAN J-jANjltAO 

jAN31-FE8 g8.P q 



• •••• 

• •••• 

• ••• • 

• ••• • 



FEB2R-MAP31 ,«0 ••••• 
MAR31-MAV 1,80 '*»»*• 



0.0250 
0.0040 
0.2200 



0.0480 
0.0040 
0.0070 
0.0140 
0.0190 
0.0160 



0.0030 
0.0200 



0.10 
0.02 
0.2? 
0.16 
0.05 
0.03 
0.04 
0.04 
0.05 



0.0- 
0.0) 



0.006 
0.006 
0.016 
6.005 
0.010 
0.012 
0.011 
0.009 
0.022 
0.008 
0.006 



0.0150 
0.0040 
J). 0080 

o.oiSTT" 

0.0050 
0.0070 
0.0040 
0.0100 
_0.0300_ 
0.0060 
0.0070 



0.0005 
0.0030 
0.0030 
0.0030 
0.0)40 
0.0020 
0.0040 




"o:615 

0.016 

0.014 

0.009 
0.011 
0.023 




FOB TYOCl l-f»AlNi2-SNOw. 



NOT DETERMINED 



♦ — EXCLUDED IN COMPARISON 



, iV 



'■'■ » ■ 

.... 

,. L . 



i 1 ' , : ''"• , 
.'•'..IV :••'- 

| W - 

ill W ; 

, hi 

t ! • 






5 






• 



STATION NAME I I MlM)h»N 



CANSAP - SAMPLING RES JUS - 

«CONCENT*AT IONI 



PERIOD 

♦MAT31- ION10.79 

"JlW3«i:iUL«.'T9" 

• JULJ|-AU(,1J .79 

AUG3I-SEP10.79 

SEP30-OCT11.79 

0CT31-N0V30.79 

•NOV3o-OECll«79 

jAN3i-rEH?9.»n 

FE«29-mAU31 iRl) 

»MAR31-APh30.«»0 

•APR30-MAY3I ."0 



T»PE 



VOlU«N 
(ML . I 

I . Jioo. 



I. 

• •• 

• • • 



• •• 

••• 

• •• 

• • • 

• •• 



?9«>0. 
WO. 

2000. 

«00. 
*10. 

if. 

bo. 
lb. 

10S0. 



PERIOD _*rt!SN;. 

•MAY3l-.nlN10.79 0.bl3 

JUN 3Q-JUL31.T9 0.35<. 

TJuT3T=aTJG3IT77^ 6".T7?" 



OE=>Tn CONO. 

<mm.» OHM/CM) 

10*. 74 ?0.20 
7b. 2 3 



9b. 77 

18.89 

b6.29 

26.51 

13.59 

1S723 - 

1.2b 

2.bb 

0.53 

J4,no 



1 1 .20 
3?. 00 
?1 .60 
16.70 
IB. 20 

PJ.oo 

• • • • • 

II .00 

• • * « • 
4| .90 



P" _AtIQlLl &G4 Uz-iQl MrNa<! 

«m.-,/l) 

0. 3S* 

~»:?33 

0.?9l 
O.H3S 
0.430 
0. 34V 
0.S60 
"97193 



CI C& L __-*•-•- •-_ _-_fA _ 



.70 

.80" 

.00 

.SO 

.60 

.70 

.20 

.5(T 

.30 

.?<« 

.90 

.40 



O.HO 
~0.~30 

• •• •• 

1.30 

0.70 
O.ul 

• ••• • 

TTT7T 

• •• •• 

• •••• 



1.70 



3.10 

1.2n 
4.90 
2. SO 
2.40 
1.90 

r.3o 

?.?7 

|4.b0 

13. HO 

7.30 



0.S90 
0.?12 
0.?-*0 
0.<.80 

o.s^o 

0.4 30 

0.770 

"0.170" 

•••••• 

4. 160 
0.780 



1.800 
1.208 



0.?*. 
-T7VT 

o.i? 

0.31 
0. 19 
0.36 
1.10 
~(J7W 

7.4.0 

3?. 71 

1 '.. 70 

0.91 



0.60 
TK?0 
0.33 
1.10 
fl.S? 
0.6S 
3.75 

o:m 

0.84 
0. 10 

> • • • • 

1.17 



0. !«• 
"fl."07 
O.OS 
0.13 
0.07 
0.13 

0. 14 



ft tut 

0.51 

I * • •• 

«l»ti 



0. |0 

0.0* 
O.OS 

o. i <• 

0.06 
0.30 
1.40 

••• •• 

4.6S 
• •■ • • 

0.60 



AUG31-SEP30.79 1.0?? 

SEP30-OCT31.79 0.S?9 

OCT3l-NOV30«79 0.41? 

♦N0V30-OEC31 .79 0.8SS 

«0EC3)- JAN3 | .»Q Q.Q 9 3 

jAN3i-Fre?9.<«o ••••••" 

TE829-MAR31 ,80 3.900 

♦ MAR31-APR30»«»0 •••••• 

♦APR30-MAV31.BO 1.210 



IE 

0?00 
0100 

0-10 
0070 
0540 
1970 
0410 



—A'j E.L cu. yl 

<M(,/LI 

0.10 0.003 O.OOSO 

0.06 0.007 0.0060 

i 0VO61 "0761 OTJ 

0.004 0.0060 

0.004 0.0040 

0.005 0.0040 

•••••• ••••••• 

0.010 0.0030 



_Ed Zy a.l__ CD _m»1>.«- 



*Jt* •_ 



0.04 

0.16 
0.08 
0.07 
0.16 
O.OS 



0.0010 
0.0010 
lf.0010 
0.0010 
0.0010 
0.0020 
>•••••• 

0.0020 



»•••••« 



0.0350 



0.20 •••• 

0.6b •••' 

••••• •••< 



0.22 



0.030 



••••••• 

••••••• 

••••••• 

0.00 30 



>••••■• 



o.ooio 



0.005 

o.oos 

ff.wr 

0.01? 

o.oos 

0.009 

• •••• 

O.OOM 

• • •• • 



0.008 •••••• 

0.006 0.01S 

o.oos - ^"orou?" 



0.013 
0.007 
0.009 

0.007 



0.012 



0.008 



0.027 
0.007 
0.028 
0.012 
0.022 



0.0010 
0.0001 
O.OOTD 
0.0010 
0.0010 
0.0020 

0.0030 



•••••• 

•••••• 

•••••• 

0.049 



• «•••••- 

••••••• 

••••••• 

0.0010 



0.0170 

0.0090 

0.0060" 

0.0190 

0.0100 

0.0250 

0.0250 

0.0100 



>•••••> 



0.0400 



I 

I 



r p iren~T=vrRir- stjtjtt 



wm"-" "N^T-nrrrR"HiNri7- 



-- INCLUDED "I«JTOOP1T?155T 



• 






■ 









CANSAP - SAMPLING RESULTS - 
{CONCENTRATION! 



f 

STATION NAME 
PEHIOO 

•JUN \-. JUNTO. 79 
JUN30-JUL31.79 
JUL31-AUG11 .79 
AUG31-SEP10.79 
SEP3ft-nCT3|.79 
OCT31-NOV10.79 

•N0V30-OtCll,79 

•OEt31- JANIJ.A" 
j»N3l-rt8?9.»n 
rtB?9-MAHi|.«0 

♦MAR3l-APR10.«0 

PERIOD 

♦JUN I-JUN30.79 
JUN30-JULH .79 
JUL3I-AUG31.79 


: fa S! 

TYPE 

1. 
1. 

1 . 

-&=L5N_ 

0.920 
2.580 
0.8fa8 


MCOf. 
VOL l»^N 

|Ml.) 

|fa6l,. 


DE°TM COMO. 
(MM.) IO M M/CM) 
faH.39 89. SO 


ph .4C1QILI- 5-Q«u 

fa. 00 8.10 10.30 
fa. 10 S.faO 0.90 
3.90 7.60 9.20 
fa. 20 3.30 *.20 
J. 90 7.70 9.00 
fa. 00 fa.fafa S.90 
fa. 10 ••••• 3.60 
"fa.faO "" " 1 .faO fa. 00 

fa. 20 1.60 2.70 
fa. 10 J. 70 3. JO 

cu „yi 

< MO/LI 
O.OOfaO < 0.0010 
0.0070 0.0020 

0.0060 < o.ooio 


S=yQJ_ N. : yH«, 

«MC»/L) 
1.2fa0 0.83S 
1.180 "~ ?.2?6 
1.000 0.786 
0.370 0.13S 
l.fa?0 0.990 
0.880 0.72? 
0.600 0.279 


CL CA -•* — 


! 

• N» • 


0.?fa 1 
O.fa? i 
0.2S 
0.09 
0.6O 
O.SO 
0.60 


03 O.09 
70 0.19 
83 O.09 

6? n.Ofa 

8fa n.10 
60 0.22 

fan o.ll 
6ft 6.11 
66 1.32 
Sfa 0.19 
fa3 0.10 

BSL.* •* 

0.0190 « 
0.0220 « 
0.0120 • 
6.6606 "< 
0.0120 « 
O.OOSO t 
O.OOSO * 
0.0200 > 
0.0100 « 


o.os 


fa«3. 
26 JO. 
)f>!>0. 
1950. 
?fa?b. 
2J5o. 

1 POO. 

JfaO. 

2 7t>0. 

2900. 

le 

0.0?faU 
0.0710 
O.02b0 


lb. 01 

86. SO 
bfa.bV 
6fa.b3 
80.37 
7 7.B9 
3V.7 7 - 
11.27 
9| .fa8 
9b. 12 


87.20 
8| .00 
38.80 
8S.O0 
fa9.00 
fa2.20 
32.30 
S3. 30 
39. JO 
fa0.20 


n.is 

0.10 

0.06 

n.?«. 
n.n 

n.faS 


O.bSO fl.?5fa 
2.000 0.fal7 
0.7fa0 0.06*. 
0. c >60 0.20S 

._Ptl V*.J. '4L_r 

0.020 0.017 •••••• 

0.02fa 0.020 0.220 
0.005 0.007 O.OSfa 


*«♦» T 

3.SS 
O.faO 
0.27 


0.19 
I.I 1 

0. 10 

o.?o 


Ufa-. 

0.19 
0.fa9 
0.18 


Ltt__ 

0.1?0 
0.220 
0.003 


CD 

0.0010 
0.0009 

< 0.0010 

< o.ooio 

« 0.0010 

< 0.0010 

< 0.0010 
0.0010 

o.ooio 


"_T- •'_ 


AU631-SEP30.79 

SCP30-OCT31.79 

OCT31-NOV30.79 

♦NOV30-DEC31.79 

•DEC31-JAN11.»0 

jAN3i-rtH29,8o 


0.209 
1.190 
1 .001 
0.faO7 
0.?80 
0.7Sfa 


0.0160 
O.OlbO 
0.1300 
0.0170 
0.0300 
0.2fa2U 


0.13 
0.1* 

0.11 

0.06 
0.26 
O.bfa 


0.00$ 
O.OSS 
0.011 
0.010 
0.002 
0.002 
. 009 
0.013 

DT DETERM 


o.oofaO < o.ooio 

0.0060 0.OOOS 
0.0100 0.0020 
0.0080 < 0.0010 
0.0100 0.0010 
I. 1000 0.00*0 


6.668 O.OOS 0.027 
0.027 0.023 0.06fa 
O.Olfa 0.003 0.03S 
0.006 O.OOQ 0.023 
O.OOS 0.016 O.OSO 
O.OOfa O.OSS 0.007 




FEB29-MARH ,«0 
♦MAR31-APR30.80 

FO" TrPfi 1- 




0.1S1 o.ooo 

0.296 O.OlbO 
K»[N.?-SNOw. • 


O.OH 
0.07 


0.0280 < 6.0010 
0.0110 0.0010 

1NE0 * — EXCLUDED 


6.006 6.666 0.036 
0.007 O.OOS 0.028 

IN COMPARISON 


< 0.0010 
0.0010 


o.olon « 

0.0020 « 





J 



I 

I 






: ''' ' 



r 



••r i 

STMlON N»Mt I |9 PICHLt LAKt 



CANSAP - SAMPLING RESULTS - 

(CONCENt^AT ION) 



PERIOD 

MAY3I- KIL ?«?9 
JUC 2- Ii/L "f I •T«T 

'JUL3I-SIP 1*79 
SEP |-nCT J, '79 
•OC! 1-NOv 1.79 
►fEtfJS-rEH?9."ft 
>TEB?9-APP 9«W0 
APR 9>«AY)<>rflO 

•mayjs-jun 2««o 



T ypi 



1. 

1 . 

« • • 

• ••> 

• •• 

• •• 



• •• 

• •• 



VOl LHW 
• ML. ) 

20$?.. 

~5 i. 1 7 . 
:»38?. 
2«4S. 
3I8S. 
21. 
MSB. 

— ioTT 

909. 



DLP1M 

IMM.) 

6b. 01 

146. J9 

I 78. JM 

94.29 

10S.S6 

0.70 

137.81 

~I73hT 

30.13 



cond. 

OHM/CM) 
8.80 

"~n .b6 

S.IO 

H.70 

?0.20 



Ph _&tlULH SQ4 



3.30 
"?3.90" 



S.30 
5.00 
S.30 
«..V0 
6.20 
7.20 
S.BO 

6.20 



i •••• 
0.30 



* 

« 
» 



__SQ4„ 


._n.=n.qi__ 


(Mr,/D 


_r__CL 


_ C& 


-*•••«• _ 


*_*-«*- 










1.70 


0^370 


0.200 
~ 6.1*7 


0.3? 
TIP! 


0.27 

' ft. 10 " 


0.11 

n.o* 


0.31 


J. 50 


o.l il 


0.0-4 


0.80 


0.080 


0.070 


0.0? 


o.os 


0.0? 


0.0^ 


1.10 


0.090 


0.15* 


0.10 


0.2? 


0.04 


0.?0 


2.00 


0.220 


0.607 


1.10 


0.6S 


0.99 


0.77 


13. HO 


•••••• 


•••••• 


2.40 


•»•••• 


• • ••• 


• ••• • 


o.?o 


o.oso 


0.02S 
O.B70 - " 


0.08 


o.to 

~ 2.50 


0.0*. 


o.?o 


"?.~6U 


0". ?90 




4. JO 


0.S90 


0.750 


0.22 


2.00 


0.47 


o.?o 



: 



PE-»lon 



Jnzlin ie__. afe U.^. cu 



MAY31-JUL 2.^ 

JUL 2- JUL 3 1.79 
■JUL3I-SEP lt79 

SEP 1-OCT |.79 
'OCT Jj-NOV ) .79 
•FEdIS-FEfj?9«"f fi" 
•FEB29-APH 9««0 

*p« 9-MAY15.80 
>MAYIS-JUN ?*80 



0.?«* 
0.23S 

0.22* 
1.120 

0.1?8 
0.3C<*. 



0. 1050 
0.01<*0 



0.04-»u 
0.05/0 



••••••• 

0.02«0 
0.2120 
0.0910 



0.0b 

0.0" 
0.01 

0.04 

Jts \ L 

i » • * • 

0.03 
0.33 
0.35 



0.00? 
0.001 

< o.ooi 
o.ool 

0.003 

•••••• 

< 0.001 

•••••• 

0.0O* 



0.00 
0.00 
0.00 
0.00 
0.0 
>•■ ■ • 

0.00 

>•• • • 

0.00 



(mG/Li 
0.0010 0.002 
0.00)0 0.002 
0.00)0 0.001 
0.0010 0.002 
0.001S 0. 00? 

•• ••»•••• ••»••• ••.»•• 

30 < 0.0010 < 0.001 0.003 

•• •«••••• •••••• ••»»•• 

30 0.0010 0.001 0.007 



Be Zy LL CD mn._._ 



I 

cr> 

I 



00? 
001 
001 
001 
0?5 



•••••• 

0.007 

: 0.002 

0.002 

0.004 

•••■•• 

: 0.002 

•••••• 



1 0.00)0 

0.0001 

I 0.0010 

! o.oolo 

0.0010 
••••• . • 

: 0.0010 

• ••••• u 

i 0.0010 



0.0140 
0.0030 

o.ooio 

O.0O3O 

0. 0040 
0.0040 



NOT DETERMINED 



♦ — excluded in E5RPI5 Is o~n~ 



Fo« TYPEI l-^»lN,2-SN0*r. 



► ' I I 

"l ■' ' 

.! 



■ ;,■■ 



■' 
















CANSAM 


- SAMPLING RESULTS - 












> 












(C()NCtNT«ATIONJ 















STATION NAME 


I 6 


K INGSTON 






















period 


TvPL 


VOLUMN 


Ot°TH 


CONO. 


Pri 


_A.tlUlLI_ 


S.Qi_ 


y.=N.Q3_._ 


-.fcjffiWl __ 


CL 


_£*__ 










«ml. » 


CM". J 


IDHM/CH» 




















*M*rj|- MiNin«74 

JUM Jo-. Hit 11.70 


1. 

~ 1. 


44f|. 


14.58 
16.51 


88.60 
~ 56.76 


4.00 

4.«.0 


6.60 
3.40 


12.40 


1.M0 

7 0.$59~ 


0.89? 
T.020 


0.43 
ft. 24 


2.55 

" i.fts" 


0.21 

n". i* — 


ft.4<> 
"~ ft". 1 1 

o.os 


♦JUL3|-»U<»1| .Tl 
♦AUG31-SEP1ft.79 


1. 


IH20. 
•••••• 


*0.32 
•••■*• 


79.30 

• •■•• 


3.90 
• •••• 


H.40 

• •• • • 


8.5b 

• •••• 


1.070 
•••••• 


0.585 
•••■•• 


0.22 


0.47 


n.I* 


SEP30-OCT11 .79 




24 00. 


79. 54 


57.20 


4.10 


4.90 


5.70 


0.970 


0.433 


0.27 




n. in 

ft. 08 
0.09 


0.07 

o.?o 

0.25 


0CT3l-N0V1l).T9 




<rsoo. 


H2.rlft 


55.80 


3.90 


5.77 


4.90 


1.240 


0.501 




0.70 
4.50 


NOV30-nCCll»79 
DTC3I- i*«J!SJ.fcfl ~ 
JAN3l-PtR?m.<>0 





2200. 
mOoT 

264). 


72.92 

?6.5.- 

8.62 


39.10 

~ ?7.20~ 

45.80 


4.20 
" 5720" 
S.IO 


2.7ft 


3.60 


0.980 


0.349 


0.21 




• ■•• • 


7.J4 


I. OHO 
1.950 


0.091 " 
ft. 758 


~ 1.3B 


?.9ft~ 


ft. 7! 
ft. 71 

ft. 16 

ft. 10 
ft. 1« 


1.19 

ft.4| 
ft.ftv 
0.20 

0.?f 


Ftd2Q-MAp (| ,«o 




2*ft0. 


9t«.|0 


32.20 


4. JO 


2.10 


3.20 


O.vjO 


0.267 






MAR3|-APH30.»r> 




* 1 Oft . 


1 35. h* 


?5.60 


4. JO 


2.4ft 


2.00 


0.620 


0.241 


0.05 




♦APR30-MAYH ,P0 

i 




72ft. 


23.86 


38.20 


4.50 


1.40 


7.10 


0.860 


1.20ft 


0. 1ft 


1.9ft 



I 

en 

CD 



PERlon 



•MAY31- 
JUN30- 

♦JuL3t- 

•AUG31' 
SEP30- 
0CT31- 
N0V30- 
0EC31 



FE«29- 
MAR31- 
► APR30- 



IUNIft.79 
JUL11.79 
lUGl|i>9- 

SEP10.79 
0CT11.79 
NOV10»79 
0EC11.79 
JAN11 ."A 

MAR31 .Bft 

•PP30.°0 
«*Y31«»fJ 



-^izl'-'i ie Mi, Ft CU . __*l Pfl__ 

(M&/LJ 

0.0ft70 0.31 0*130 0.0400 0.0040 0.012 

0.0/40 U.23 .Q45 0.0090 0.0015 0.019 

"0T06 B7B27~ 0^0U?0 <~OT00ITJ 



Zb :ftL_r CD 



.yy_ -_••»»-_» 



l.h?o 

1.270 

15T6P4- 

•••••• 

0.532 
0.569 

0.47J 

0.9SO 
~l.*W 
0.28? 
0.29M 
1.320 



"OTtTIiTr 
>•■•••• 

0.0030 
0.0150 
0.0200 
0.0510 



"(T.553F 
0.0)4U 
O.OlftO 
0.0750 



0.08 

0.05 

0. 18 

0.26 

0T5cT" 

O.IO 

0.07 

0.20 



~B7B27" 
>■•••• 

0.025 

0.026 

0.02<« 

_0_.00l 

» •• ••• 

0.01 T 
O.Oftl 
0.002 



0.0020 0.0005 

0.0020 0.0010 

0.0020 < 0.0010 

O.OOJO 0.0010 

»•••••* .....STl *••••¥" 

0.0040 0.0010 O.OIB 

0.0030 < 0.0010 < 0.001 

0.0030 < 0.0010 0.005 



0.020 
0.0?1 
0.013 

o.on? 



0.100 

0.022 

"07<JI7»- 

•••••• 

0.013 
0.016 
0.01ft 
0.055_ 
•••••• 

0.023 
0.002 
0.024 



•••••• 

0.060 

"o:o?7 

•••••• 

0.022 
0.022 
0.025 
0.007 

f* • • • • 

0.027 
ft. 015 
0.022 



0.0050 
0.0010 

~i n.ooin 

•••••«■ 

< 0.0010 
0.0010 
0.0010 

< .0010 

• ••"•••• 

< 0.0010 

< o.ooin 

0.0010 



o.oifln 

O.OftBft 
TJ.OftCft 
•■••••• 

0.006ft 
0.0010 
0.005ft 
O.OftSft_ 

0.0050 
0.01 rtn 
0.012ft 



■ •• 
111 

• •• 



TftP TrbriT^TilNTZ^ROw." 



-*.«sv ---n3T DETFRmInTD 



♦ — TxCLUOEir-nrCDHP*Sl«;D^ 



■ ■ 



i 



• 






. 



CANSAP - SAMPLING WE5ULTS 
(CONCENTOAl ION) 



STAIIU'J NA«E 


I 7 


nOfcsLi 












PE«JOf) 


TfME 


VOL UMN 
«»*L.» 


OE=>Tm 

(M>4. > 


COND. 

(DHM/CH) 


Pri 


_A.UUIII_- 


__S.U«L 


•JUin-.lllL"U«7«» 


1. 

i ♦ 


1750. 


S8.00 


5?. 10 


4.20 
*..<?o 


4.90 


5.10 


♦ JUL31-AlT.il. 79 


JnOO. 


119.32 


33.60 


3.10 


AUG3l-«iEPTn.7<» 


• • • 


•••••• 


• •••■• 


69.50 


3.90 


6.60 


B.OO 


♦SEP30-oCt1|.7'» 


•«•• 


*20n. 


13*. 20 


39. HO 


-.10 


3.40 


3.10 


OCT3l-NOV30.7«» 


••• 


*2uo. 


13*. 20 


37.90 


4.10 


3.H3 


?.9U 


NOV30- |A»* ?.»0 


• « « 


l«eo. 


t>V.*^ 


?4.*0 


4. JO 


?.?4 


2.00 


• JAN ?-jAN?S.«,f> 


•• • 


IfSo, 


SB. 00 


?2.b0 


4.30 


2.40 


?.4U 


MA* S-MAP-)) .PI) 


*•• 


<-hoo. 


92. Ho 


?*.50 


«..?o 


2.90 


2. JO 


ma^3)-aPmio«°0 


•« « 


gift©. 


bv.bU 


3H.30 


4. 10 




?.?0 



0.?*. 



.__N='iQj y=ya<i cl. 

IMC/L) 

0.58S_ n.31« 

0.450 
0.780 
0.S60 
0.670 
O.bSO 
0.? <0 
0.560 
O.hOO 



£& -8 



0.?1H 


0.04 


0.584 


0.17 


0. |BH 


0.?9 


0.?9«. 


0.05 


0.?BO 


< O.OS 


0.007 


0.39 


0.204 


0. 1* 


ft.?6f» 


O.OS 



JJ.3S 
0.16 
0.4? 
0.23 
0.?0 
1.70 
0. 3*i 
0.20 
0.23 



0.06 
0.0<» 
0.07 
0.07 
0.04 
0.0*. 
o.l? 
0. 1 1 
o.n*. 



0.06 
0.6' 
: 0.0? 
0. 16 
O.OS 
n.l i 

0.1? 

r . ft ? 



I 
I 



PERIOD 


*3telg«^, 


0.0190 
0.0070 
O.ooob 

0.0150 

o.ooSo 


mmJBmmmm 

0.07 
0.03 
0.0' 
0.03 
0.03 


0.011 
0.007 
0.070 
0.005 
0.007 


_.__ £U 

0.0090 
0.00?0 
0.00?0 
0.00r>0 
0.00?0 


,. til 

(M&/LI 
0.0010 

< 0.0010 

< 0.0010 

< 0.0010 

< 0.0010 


__ ?a 

O.OOB 
0.007 
0.016 
O.OOB 
0.01 I 


— ZS_^ 

0.007 
0.004 
0.010 
0.005 
0.006 


0.0?1 
O.OOB 

0.0?4 

0.006 
0.013 


< 
< 

< 


0.0003 
0.0010 

0. 00) 

0.0010 
0.0010 


_yy.~ * r.v 

0.0040 ••• 
0.00?n ••• 
0.0060 "•• 
0.0030 ••• 
O.0fl?0 ••• 


- *_ 


♦JUL13-JUL31»79 
♦JUL3I-AUG31.79 

AUG31-SIP30.79 
♦SEP30-OCT31.79 

0CT31-NOV30.79 


0.47v 
0.309 
0.6"? 
. 0.331 
0.357 


• •• j 


1 N0V30-JAN 2.R0 

♦JAN ?-jAN?5.»0 

MAO S-ufiRil .no 

j HAf«31-AP»30«10 


0.45B 

o.oso 

0.?10 
0.3««. 


0.03M0 
0.0120 

O.OObO 
0.005U 


o.ob 

O.OS 
0.03 
0.02 


0.050 
0.0?7 
0.0?? 
0.017 


0.0060 
0.0700 
0.0020 
0.0020 


< 0.0010 

< 0.0010 
0.0010 

< 0.0010 


0.010 
O.OOB 
0.007 
0.007 


0.013 
0.011 
0.005 
0.005 


0.031 

0.0?6 

0.010 

< 0.002 


< 


6.0016 

0.0010 
0.0010 
0.0010 


0.0050 ••« 

< 0.0050 ••• 

0.0050 ••• 

0.003O ••• 


••• 1 

::: ' 


ft)Q TVPEI 1- 


HaIn.2-sno« 

! 


. ••< 


•• — NDT 


DETERMINED 


— EXCLUDED 


IN COMPARISON 
















p ■ 
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Appendix 2-3 
GLPN (CCIW) Sampling Results 



. 



STATION NAME : 1 BUR*ASH 1 



PERIOD 

• ma y 3 orJyN29?-!2- 



• JUN29- JUL 10.79 
JUL30-AUG30.79 
4UG30-OCT 1.79 
OCT 1 -OCT 31. 79 
OCT31-NOV30.79 
_N0V.30ri.* N --ttM 



JAN 2-jAMlo.nO 
JAN30-FtH?8.«0 
FEB28-MAR31 .«0 
MAR31-APR29.A0 



PERIOD 



• HAY30- 

♦ JUN29- 

AUG30 
OCT 1' 
OCT31 
NOV30 
JAN 2 
JAN3Q 



JUN?9.79 
JUL30.79 
AUG3Q.79 



FEB28- 
MAR31' 



OCT 1.79 
OCT31.79 
NOV30.79 
JAN 2.80 
■JAN30.nO 
■TEB2 8.80 
■MAR31.80 
■APR29.80 



TYPE 



VOLUHN 
(ML. I 
1. liiLt. 



1. 

1. 

• •• 



2191. 
1691. 
1613. 
2381. 
1929. 
_lli>l±- 



• •• 
» »» 



2154. 

433. 

1728. 

2032. 



72.62 
56. Ob 
S3. 46 
78.91 
63.93 
36.55 
71.39 
14.35 
57.27 
67.35 



CCW <WET» - SAMPLING RESULTS - 
(CONCENTRATION! 



OEPTM CONO. 

1MM.1 OHM/CMI 
2 3.53 39.80 



PH 



4.29 



2.00 



6.70 



22.10 
47.50 
1.5.30 
58.50 
38.20 
27.10 
36.00 
39.30 
33.50 
38.60 



4.58 
3.91 
3.B4 
3.94 
4.04 
4.30 



4.16 
4.16 
4.21 

4.08 



1.10 
4.90 
4.20 
6.50 
3.80 
2««_ 

37io 

3.20 
3.00 
4.00 



3. HO 

5.30 

6.00 

6.30 

2.31 

2.0<» 

3.00" 

1.97 

2.50 

3.00 



N=N.Q3 H=Wi 

(MS/LI 

0^716 0.487 

0.311 0.25*. 

0.550 0.357 

0.640 0.630 

1.210 0.534 

0.H70 0.338 

0.531 0.331 



_„CL__ 

0.3? 
0.21 

0.0A 
0.01 
0.96 
0.?1 
0.65 



LL. -5-T-. f.*J»* 



0.600 
0.870 
0.540 
0.530 



0.289 
0.291 
0.276 
0.238 



O.So 

1.40 
0.06 
0.06 



-li5? 

0.09 
0.31 
0.42 
0.28 
0.90 
_0 t 20 
6.31 
0.32 
0.26 
0.40 



_^L£U- 



620 
,343 
,481 

,TiT" 

,684 
.407 
.276 
.384 
.450 



gf| 

0.0260 
0.0050 
0.0110_ 



,.'. ,.MG LL tU.- ML 



.Ea_ W ^_-8L_- 



XD- 



0.29 
0.20 
0.07 



0.0060 
0.0030 
0.0020 
0.0020 
0.0030 
0.0090 



470 
,231 



0.0020 
0.0020 



0.06 
0.03 
0.02 
0.05 
0.04 
0.05 
0.03 
0.02 



0.025 
0.004 
0.016 

o.oiT 

0.028 
0.035 
0.040 
0.02B 



0.0170 
0.0100 
0.0130 



0.043 
0.015 



0.0130 
0.0190 
0.0200 
0.0190 
0.0140 
•••■••• 
0.0090 

o.ouo 



<MG/L> 
0.0010 
0.0010 

0.0 010 

o.ooos" 
o.ooos 

0.0020 
0.01S0 
0.0020 



0.013 
0.009 
0.009 

o.oot 

0.016 
0.012 
0.009 
0.011 



0.022 
0.019 
0.006 



• •••• 

• •••• 

• •••• 



o.obT" 
o.oio 

0.008 
0.005 
0.007 



■•••••• 



• •••• 

• •••• 

• ••■• 

• •••• 

• •••• 

• •••• 



"(J. 6646" 
o.ooio 



TToTr 
0.007 



4.616 

0.006 



• •••< 

• •••< 



FOR TYPE l 1-HAIN.2-SNOW. 



••••• — NOT DETERMINED 



EXCLUDED IN COMPARISON 



0.0008 
0.0001 
0.0 001 
O.OOlST - 
0.0002 
0.0002 
0.0004 
0.0005 
••••••• 

6.6669" 
0.0004 



0.2J 
0.04 
0.07 
0.05 
0.08 
0.04 
0.05 



0.22 



0.04 
0.05 
0.16 
0.08 < 0.20 



0.07 
0.05 
0.03 
0.10 
0.08 
0.11 
"O.I*"" 
0.75 
0.04 



I 
-J 



.**_-* 



CCI* JWETI - SAMPLING RESULTS - 
(CONCENTRATION) 



STATION NAME. J 2 HU«*ASH 2 



PERIOD 



*_MAY30- 
' JUN"29- 
JUL30- 
AUG30- 
OCT |> 
OCT31- 
NOV30- 



TYPE 



VOLUMN 



•«?~?J ••_."_'!§ «1 



JAN ? 
JAN30 

rtS2ft 

MAR31 




•J*N30«»0 
•rEB?8t«0 
■mAr3| ,«0 
■APR?9.«0 



<' 0.20 



PERIOD 



_*lLen. ie *& le cuj. 



ui 

(MO/LJ 



EB _2y :AL_i_. 



XQ, 



J!!f _-:•*•-' '_» *. 



I 
-J 



•MAY30- (UN29.79 

•JUN29-JUL10.79 

JUL30-AUG30«79 


0.769 
0.291 
0.397 


0.0400 
0.0020 
0.00<>0 


0.1". 
0.02 
0.04 


0.026 
0.009 
0.011 


0.0130 
0.0120 
0.0100 


0.0010 

< 0.0010 

< 0.0010 


0.02? 
0.006 
0.009 


0.016 ••• 
0.003 ••• 
0.007 ••• 


••• o.oooe ••• 

••• < 0.0001 ••• 
••• O.OOOB •*■• 


•••• ■••••• 

»•»• •••••• 

»••• •••••• 




AUG30-OCT 1.79 
OCT 1-OCT31.79 
0CT31-NOV30.79 
NOV30-JAN 2.«0 
JAN p-jAN30.no 
JAN30-rEBafl.R0 


0.6«2 
0.7S3 
0.3O3 
0.367 
0.291 
0.520 


0.0040 
0.0030 
0.0150 
0.0020 
0.00^0 
0.0060 


0.06 
0.05 
0.02 
0.05 
0.02 
0.04 


o.oio 

0.026 
0.013 
0.035 
0.018 

•••••• 


0.6)30 
0.0160 
0.0075 
0.0260 
0.0110 
••••••• 


6.0005 
0.0010 
0.0005 
0.0450 
0.0010 
••••••• 


6.067 

0.017 
0.015 
0.013 
0.010 

•••••• 


6.o65 ••« 

0.014 ••• 

o.oio ••• 

0.009 ••• 
0.004 ••* 

•••••• ••• 


»•• O.ftdfl? ••• 
••• 0.0003 ••• 
••• 0.O02O ••• 
••• 0.0015 ••• 
••• 0.0002 ••• 


>••• ••■•«• 

>••• ••••4* 

•••• •••••• 

»••• •••••• 

►••• •••••• 

»••• •••••• 




rEa2«-HAR3i.flo 

MAR3l-APR29.R0 
FOB TYPEI 1- 


0.490 
0.241 

RAIN.2-SMOW 


0.0010 0.03 
0.0030 0.02 

••••• — NOT 


0.030 0.0200 
0.015 0.0100 

DETERMINED * 


0.0035 
0.0005 

-- EXCLUDED 


6.612 o.oio ••• 

0.007 0.006 ••• 
IN COMPARISON 


••• 0.0009 ••• 
••• 0.0002 •••< 


■ ••• •••••• 






















1 





CCJW l»*E?i - SAMSUNG HH.IUTS - 
CCONCf NT WAT 1 OSI 



ST»T IO*J NAME 


: -i s. 


rt*TM()UTH 






















PEHlftO 


Tr^E 


VULUMN 


DtPlH 


CONU. 


*M _&LlliILX iU<t__ 


-__9='JQJ- 


M:!id4 


__CI C4 1_ 


ir • • 


-M* • 






(ML.) 


(MM. J JOMM/CMI 










«Mf,/LJ 








♦JUN |- |>IL 1 .79 


1. 


*3I0. 


/b.S6 


S^.^O 


3.^7 


4.90 6.10 




0.68b 


0.49] 


0.29 0.41 


1. 1ft 


».H 


♦ jul i-ft'jo i »r$ 


* 1 . 


70*.. 


?J.JJ~~~ 


MO. 00 


!.«:> 


7.<.0 7./0 




' 1.950 


0.90* 


0.32 0. 7ft o. IS 


f»|« 


AUG l-AijG1| .79 


1 . 


2230. 


7*. 57 


42.00 


"..15 


J. '•O 4.00 




0.530 


0.25«* 


0.43 0.4? n.?5 


1. in 


AUG31-1CT J. 79 


• « • 


«t?|. 


28. h7 


40.80 


3.03 


2. MO 5.20 




0.680 


0.280 


0.70 0.80 0.10 0.2<> 


♦OCT 1-vOv 1.79 


• o « 


•»-*<•. 


MV.29 


*8. )0 


3.98 


4.10 5.00 




1.400 


0.52? 


0.<»9 0.27 O.'O 


». 1 » 


♦NOV 1-NOV10.79 


» • o 


l*-l . 


<M«o? 


18.70 


4.08 


3.65 2.61 




0.M4.0 


0.?fc7 


0.«>0 0.10 o.?9 n.r>- 


NOV3fl-nEC11.79 


• • c 


I l<V. 


J7. |9 


26.60 


5.76 « 


•••• 3.4<» 




0.911 


0.855 


1.15 0.«5 


.6ft 


.05 


" DEC3WE4 i.»»0 


• •• 


9<-S. 


36. h6 


27.20 " 


6.12 ••••• "*;##■ 




~~0.7«.5~ 


ft. 325 -" 


1.60 1.77 


.60 


1.7- 


♦ MAR 1- V »*"3J ,«0 


• •■> 


IOl. 


47.<.3 


23.60 


S.56 « 






0.600 


0.549 


|.?6 0.8*. 


.17 


1.9o 


MAB3J--AV J,PO 


• •• 


tfl*l« 


7l.b2 


25.70 


5.28 « 






0.710 


0.900 


l.?4 0.70 


.0* 0.M0 


" "" PE*Inr> 


' _N,zl*'J- 


_;_r. ie~ 


._-:_'iG._ 


f_L__ 


Cli._ 


Ul_„„ 


__Eb :__ 


Zy__ »L_ 


cq zaafc 


r:.. .- y . 
















1 M6/L 1 














♦JUN 1-J'JL 1.79 


0.*?7 


0.0060 


o.ov 


0.01*. 


0.01 10 


< 0.0010 





010 


.015 ••••• 


' < 0.0001 •••••• 






♦JUL 1-AU5 J. 79 


i . 1*0 


0.0020 


o.iv 


o.oso 


0.0330 


< 0.0010 





0?7 


.021 


t 0.0002 •••••• 






AUG 1-AUG31.79 


o.<.so 


0.0070 


O.Oh 


0.01S 


0.0120 


< 0.0010 





.010 


.014 


» 0.0001 •••••• 






AUG31-OCT 1.79 


0.707 


0.2*00 


0.I3 


0.01 ? 


0.0160 

o.oTio" 


0.000b 

"578565 






.007 
516 


.015 

.615 BMW 


• 0.0005 •••••• 

"ft. 6001 %#*»** 


. "*"»»•#• 




♦ 0"C T~T- *J07~I ♦ 7 9" 


ft. 711 


6.0056 


o.o-> 


5.515 


> 


♦NOV J-^OV30»79 


o.<.oi 


0.00J0 


0.07 


0.01 1 


0.0110 


0.0005 





Oil 


.021 •••••« 


* 0.0005 •••••• 






NOV30-OEC31 .79 


1.960 


0.05I0 


0.23 


o.oso 


0.0260 


0.0020 





018 


.050 •••••« 


o.ooon •••••• 






OEC3l-riH l.«0 


0.801 


0.0 I JO 


0.56 


0.010 


6.0140 


< o.oooi 





005 


.038 •••••■ 


0.0005 •••••• 






♦ MAR l-MARl|.fl0 


1.720 


0.0l«.U 


itt.00 


0.350 


0.0150 


0.0005 





005 


026 •••••■ 


0.0004 ••••«• 






MA93)-«"V l.BO 


1 . !<•() 


O.OI^O 


0.20 


0.024 


0.0160 


0.0005 


0*008 


020 •••••« 


0.0005 ••••••! 







I 

LO 

I 



FOB TYPE* 1-KA1N.2-SN0*. 



••••• »_ H3T DETERMINED 



-- Excluded in comparison 



CCIW «WETI - MMKlNli *ESUITS - 
lCONClNl»ATION» 



STATION NAME : V 



PERIOD 

MAY31 
♦JUN29 
JUL31 
AU630 
SEP28 
NOV 1 
NOV30 
JAN ? 

• feb i 

♦ MAR 3 
MAR3] 



• JIJN29.79 

• JUL 31.™ 
•AUO30.7V 

• StP?8.79 
•MOV 1.74 
•NJOV30.79 

•feh i.pn 

.maw 3,P0 
.uAi«3) .no 
•APM30.°0 



PERIOD 

MAY3T 

♦JUN29 
JUt3l 



AUG30 
SEP2B 
NOV | 
N0V30 
JAN 2 
►FEB 1 



• IIIN29.74 
JUL31.79 
AUG3.0;J9_ 
"slP?«.79 
■NOV 1.79 
•NOV30.79 
•JAN 2.A0 
•FEB |tA9 
uAW 3» aQ 



TYPE 



WOOUrl^lUOE 
























VOLUMN 


DEPTH 


CONO. 


PH 


atlliLLl. 


S.Q4. 


__y=yQ2__ 


..jitsMit 


CL 


U 


•*■** '_ 


.*_ts 


(ML.) 


(MM. ) 


1 JHM/CM1 










|Mf,/|_) 










16)7. 


60.2? 


S3. 30 


6.02 


S.60 


6.70 


O.H7fc 


0.687 


0.45 


0.68 


0.22 


o.?? 


|4b2. 


<.H. "f> 


H5.00 


3.80 


9.b(l 


4.^>0 


1 .«.*o 


n.«i* 


n.3* 


0.72 


0.06 


0.06 


2373. 


7a. 6b 


6H.00 


3.73 


7.30 


b.bO 


O.HOO 


0.237 


0.2* 


0.37 


o.os 


0.07 


1336. 


4<..2H 


22. bO 


4.1b 


l.so 


3.20 


0.2HO 


0.12S 


0.10 


0.3S 


o.os 


O.Ox 


2727. 


40.36 


e.6.00 


3.40 


B.bO 


6.90 


1.620 


0.75S 


l.bO 


0.43 


0.04 


O.OS 




7b. 60 


3<..-)0 


-. 1'. 


3.14 


2.tf3 


O.HOO 


o.^o*. 


0.71 


l.so 


o.lS 


0.3? 




b9.20 


?rt.WO 


<..22 


3.77 


2. *»* 


0.S31 


0.231 


1.40 


0.20 


0.03 


0.1 I 


79S. 


2b. JS 


26.10 


«..*S 


1 .90 


3.30 


0. 34-* 


0.224 


0.80 


0.74 


0.10 


0.20 


219. 


7.?h 


23.00 


3.B2 


6.80 


6.4B 


1.020 


0.551 


1 l.SO 


fc»%7 


ft.ii 


2.2S 


15HS. 


S2.53 


4<S.bf> 


fc.OJ 


4.70 


2.30 


0.560 


0.191 


1.28 


0.26 


n.17 


0.1 " 


3022. 


100. Ih 


'.'..BO 


«..0J 


b.00 


3.fc0 


0.630 


0.37*. 


0.98 


0.49 


O.OS 


< 0.20 



_n.s1£N ttf "Hi- f-E. 



• MAR 3 
MAR31 



.MAR31 ,P0 
•APR30.«0 



0.46? 
O.K*0 
0.341 
"0.2*6 
0.908 
0.*29 
0.281 
0.J06 
0.800_ 
0.340 
0.390 



0.0030 
O.OOHU 
O.OObO 
(KOObO 
0.0020 
0.0040 
0.0030 
0.0030 
0.0 130 
"(T.00 30 
0.0020 



0.11 
0.15 

jfteJJL 

0.6b 
0.08 
O.OM 

0.0«. 
0.21 

J.±L 

0.05 
0.06 



0.045 
0.070 
0.022 

oib)b 

0.040 
0.02M 
0.01B 
0.021 

6".6?b 

0.014 



__cu.-_ 


Ml 

CMG/LI 


ed 


-__ZN. AL_r- 


0.0100 


0.0020 


0.01 7 


0.020 •••••• « 


0.0280 


< 0.0010 


0.033 


0.020 •••••• 


0.0130 


< 0.0010 


0.012 


0.010 •••••• I 


0.0110 


o.ooo? 


0.004 


0.00* •••••• 


0.0160 


0.0010 


O.O^O 


0.015 •••••• 


0.01S0 


0.0005 


0.016 


0.01S •••••• 


0.0140 


0.0010 


0.009 


0.007 •••••• 


0.0180 


< 0.0005 


0.0)0 


0.011 i 


•••*•« 


■•••••• 


•••■•• 


•••••• •••»»• • 


0.0129 


0.0003 


0.012 


0.008 •••••• ( 


0.0065 


< 0.0005 


0.010 


0.006 •••••• < ( 



.**:_•: 



:v . 



0.0006 
0.000* 
0.0001 
0.0002 
0.000? 
0.0003 
0.0002 
0.000? 

6^ bob? 

0.000) 



I 
-J 

I 



FOR TYPE* )-HAlN.2-SN0*. 



••••• — NOT DETERMINED 



♦ — EXCLUOED IN COMPARISON 



(CONCENTRATION! 



STMlUN NaME J 10 LOW. POINT 



PERIOD 

♦JUNI1 
JUL ft 
JUL30 
SEP 5 



■ JUL *»• 79 
•JUL 10. 79 
•SEP 5.79 



I- 



•OCT 

NOV J 
♦ OEC ) 
♦JAN ? 
•FEd * 
♦MAR 3 



♦APR 1- 



OCT 
mOv 
ntc 

,|AN 
fEH 

MAH 
APR 
MAY 



1.79 
1.79 
3.79 
2.A0 
*.«0 
3.«0 
J .«0 
5.«0 



PERIOD 



♦JUNll 

JUL ft 

JUL 30 

"~STPT 

♦OCT 1 
NOV J 

♦DEC 3 

♦JAN 2 

♦ FEB * 

♦ MA«» 



JUL 6.79 
•JULIO. 79 
SEP 5.79 
•nCT 1.79" 
-•jOV 1.79 
-DEC 3.79 



• JAN 
•TEB 

-MAR 



2.P0 
*.»0 

3.P0 



TYPE 



VOLUMN 
«ML.) 
1*92. 
"1063. 
325*. 
IB97. 
2*3«. 

26J5. 

3126. 
607." 
259. 

2516. 

27-1. 



0E"1H 

(MM,) 

*9.*S 

" 35. o9 

107.«S 
62.87 
dO. HO 
87. 3J 

103.01 

20.12 

8.58 

83.39 

90. M5 



CONI). 

OHM/CM) 

70.00 
"•1.00 
5S.0O 
8. 70 
52.10 
*2.J0 
32. "0 
?9.00 
Sft.30 
IB. 20 
52.50 



1.80 
u .\* 
*.13 
*.*l 
3.*6 
*.00 
*.21 
-.28 

t.O? 

*.12 
3.98 



_A_C1UIII S.U4 



7.70 
*.20 


7.10 

~ s;3d 


5.60 


4.90 


0.30 


1.70 


5.70 


6. JO 


*.*9 


3.70 


5.73 


2.2ft 


2.10 


2.60 


*.30 


5.*7 


*.20 


2.*0 


5.20 


3.70 



n-i*n ie au f_t cu ni ea_. 

I mo/LI 
0.0010 



CL 

0.*ft 
"0.37 

0.21 
0.10 
0.51 
0.30 
I .6*. 
1.10 
0.H0 
d.ll 
1.07 



m Si CQ «n_- 



M=yQ3_. 


N.-y«* 




« MI/li 


0.92* 


0.?99 


0.**»* 


0.*5? 


0.690 


n.*25 


0.1 70 


0.1 19 


1.000 


0. 76S 


0.7ft0 


0.155 


0.7*1 


0. iOl 


0. 15 a 


0.1*5 


1.390 


0.69? 


0.580 


0.122 


0.670 


0.339 



.»$■«- _ _ _^£ 



0.1»- 
0.1 » 
O.lf. 

n.r 

1.6- 

0.1 

o.n « 

0.1' 
0.2- 
0.0-» 
0.20 




-V - 



1-< 



■|P» |.»0 
♦APR 1--AY 5."0 



0.66^ 
0.711 
"0.2«7 
0.9*6 
0.1.66 
0.420 
0.189 

J.' *. 
0.260" 
1.1*0 



O.OOoO 
0.0200 
J).0J00_ 

oVbibo 

0.0220 
0.0010 
0.0030 
0.0070 
0.0300 



. 1 (l 
O.O" 
_0.0*_ 
0.03 
0.06 
0.0* 
0.05 
0.11 
0.32 



0.021 
0.01 1 
0.022 
6.03* 
0.030 
0.01* 
0.01* 
0.032 
■••••• 



0.0150 
0.0100 
0.0060 
0.0 ISO 
0.0150 
0.0150 
0.0120 
0.0160 



o.oo&u 
0.0060 



0.02 
0.06 



"o: o i 5 

0.018 



"STOOfST 
0.0070 



0.0010 
t . j> 1 

0.0005 

0.0005 
0.0005 
0.0005 
0.0005 

••••••• 

~T7o"b"o"!r 

t 0.0005 



0.00V 
O.OOm 

0.008 

0.002 
0.020 
0.01* 
0.01 1 
0.005 



7TOF 

0.006 



0.01* 
0.00' 
0.010 

'6.665 

0.01" 
0.012 
0.01) 
0.06* 

!••••• 

0.005 



0.00*0 

0.0005 
0.0003 
"6.6663 
0.0002 
0.0005 
0.0061 
0.0602 

orrjftor 
o.oooi 



i 
I 



FOR Type: 1-R»1N.2-SN0*. 



••••• — nDT DETERMINED 



♦ — EXCLUDED IN COMPARISON 



CC1* l*ET) - SAMPLING RESULTS - 
(CUNCENTRAl ION) 



STATION! NA"E J II 



PERIOD 

•JUN 1- 
♦JUL 3- 

♦ AUG 1- 
•5f p ft- 

OCT 3|- 
♦N0V29- 

♦ JAN 7- 
FE329- 

♦ APR ?- 
♦aPR3o- 



aut> 3 

«;Ep ft 

OCT J 
nOV?9 
JAN 7 
JAN3I 

aPw ? 

APR30 
|UN 4 



79 
79 
79 

79 
79 
,«0 
,ftO 

-°o 

,no 
.»0 



1 


Wl AMI UN 












Pf 


V0LU"N 


i>E°TH 


C0Nl>. 


PM 


_Aaaui_ 


SQ*. 




• ML. ) 


<M*.) 


0«M/CH) 








1 . 


199-. 


t>to.09 


SO. 00 


4.07 


3.90 


6.70 


1 . 


?..)?. 


ftft.ft'i 


11.00 


ft. 13 




ft. 10 


1 . 


.im. 


103. 7h 


3*.b0 


3.99 


J. 90 


4. 10 


• o 


ii/-. 


?b.V) 


4^. 20 


3.9b 


2.00 


7. MO 


• • 




•><♦.? 7 


34.60 


4.1? 


3.46 


2.bl 


• • 


1 JJ3. 


>.<.. IB 


23. JO 


4. 75 


2.6b 


3.63 


• • 


\?t *.. 


40.53 


22.60 


5.10 


• •••• 


5. 10 


«• 


!«««*, 


-^.12 


" 35.-" 


<-.23 


»•••<> 


3.00 


• • 




b4.99 


29.60 


4.30 


2.20 


3.00 


• • 


??os. 


73.06 


23. HO 


4.4b 


1 .40 


3.20 



1 «»"i/L» 



Ct CA t: 



0.67? 
0.734 
O.SbO 
0.»-^0 
0.*-70 
0.7M1 
O.ft-40 
0.6<.0 
0.S30 
0.3*0 



0. 7<.T 
O.70- 
0.?91 
0.^10 
0.32*. 
o.<.2«; 
0.401 
0.265 
0. 34«» 
0.33« 



0. ?0 
0.33 
0.?«« 
0.40 
0.1) 
?.85 
0.70 
0.20 
0.3ft 
0.13 



0.67 
2. 9ft 
0.3S 
O.flO 
0.20 
l.?0 
1.8ft 
0.50 
0.53 
0.ft4 



O.|0 

n.?P 
o. 10 
0.29 
0.0<> 

o.Oft 
0.0*- 
0.20 
0.1S 
o.l? 



0. I l 
0.09 
0.10 
0.0" 

o.os 
o.io 

0. |0 
O.io 
0.20 

o.?* 



I 
-J 

en 

I 



PEw|nr» " 

♦ JUN 1- IUL 3.79 
♦JUL 3-AUu 1.79 

♦ AUG 3-SfP 6« 7< » 

♦ S £P *,-r»CT ).79 
~0CT3i-NOV?9.79 

♦N0V29-JAN 7««0 
♦JAN 7-jAN31'"0 
FEB29-APB 2. BO 
♦APR ?-APR30«"0 
♦APR30- »UN 4.«0 



_-j-LiN L± !lli__" LL 



0.*?4 
0.710 
0.b"0 
2.l'0 

T.vrr 

0.:>4»> 
. 5** 
O.blO 
0.49O 
0.4B2 



O.OObO 

II . (»<• uu 
O.OWU 
0.2000 
0.6636 

O.OObO 
O.OOoO 
0.0030 
0.0100 
O.OObO 



0.11 
0.63 
0.07 

O.lM 

O./'b 
0.-1 
0.1 1 
0.06 
0.12 



0.013 
O.OOb 
O.OIfc 
0.01* 

6 . o 1 «• 
0.01 1 
0.01H 
0.019 
0.013 
0.01B 



__CU 'il ?= 

(Mo/L ) 

O.OIftt) < O.OOIO 0.01b 

0.01 10 < O.OOIO 0.00? 

0.0100 < O.OOIO o.oo^ 

0.01 10 < o.ooos o.oio_ 

O.OlftO < 0.0005 0.660 

0.02^0 0.0010 0.003 

0.0150 < 0.0005 0.006 

0.0)50 < 0.0005 0.013 

0.00^5 < O.0005 0.0O6 

0.0040 O.OOOS 0.0A5 



___Z'j &i CD yy_ 



0.010 

0.01" 
0.01" 

0.01 I 

ft.no* 

0.014 

0.013 
0.012 

O.OOB 

0.005 



0.0003 

o.ooo) 

0.00)0 
0.0001 
0.000? 
0.0004 
0.000ft 

o.oooi 

0.0001 
0.000) 



FOR TtpE« 1-RaIN»2-SN0*. 



••••• — nDT OETfWMlNEO 



♦ — excluded in comparison 
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Appendix 2-4 
APOS Precision Measurements at Burwash 



INTEBCOMPAHISON IAPOSI 

PAlR-MlSE T-TEST I SIGNIFICANCE LEVEL • .05 

WET SAMPLING RESULTS I 

UNITS - MG/L . UNLESS OTHERWISE NOTED 



ELEMENT NETWORK 



MEAN 



STANDARD 
DEVIATION 



MEAN STANDARD • 

DIFFERENCE DEVIATION^* 



DEGREES OF TEST PERCENTILE 

FREEDOM STATISTIC OF T-D1 ST. 



NULL HYPOTHESIS 

UI«U? 

T-ACCEPT H. 

F-REJECT M. 



VOLUMf 
(LI 



BURWASHl 
BURWASH? 



1.761 
1.433 



0.696 
0.858 



0.3276 



0.472 



B. 



2.08*1 2.3060 



CON 



PH 



BURWASH1 
BURWASH2 

BURWASH1 
_BU»*ASH2 



35.514 
35.157 

4.251 
4,280 



13.568 
12.164 

0.466 
0.360 



0.3571 



-0.0287 



3.770 



0.199 



6. 



7. 



0.2507 2.4470 



-0.4087 2.3650 



I 

00 

I 



ACIDITY 



BURWASH) 
BURWASH? 



S04 



BURWASHl 
BURWASM2 



5.210 
5.371 



3.500 
3.469 



1.627 
2.115 



1.537 
1.692 



-0.1614 



0.0313 



1.220 



0.661 



6. 



7. 



-0.3502 2.4470 



0.1337 2.3650 



N-N03 



BURWASHl 
BURWASH2 



0.630 
0.576 



0.261 
0.229 



0.0538 



0.190 



7. 



0.7994 2.3650 



N-NHi. 



BURWASHl 
BURWASH2 



9.368 
0.381 



0,137 
0.161 



-0.0133 



0.077 



7. 



-0.4854 2.3650 



ELEMENT network 



STANOARD • MEAN STANDARD 

MEAN DEVIATION • DIFFERENCE DEVIATION 



NULL HYPOTHESIS 
U1"U2 
DEGREES OF TEST PERCENTILE T-ACCEPT M. 

FREEDOM STATISTIC OFT-DIST. F-REJECT H. 



CL 



BURWASH1 
BURWASH2 



0.306 
0.450 



0.261 
0.427 



-0.1437 



0.258 • ~~~ 7; -1.5789 2.3656 



CA 



BURWASM1 
BURWASH? 



0.222 
0.249 



0.1*9 
0.172 



-0.0262 0.079 •_ 



7. 



-0.9*31 2.3650 



BURWASM1 
BURWASH? 



NA 



N-TKN 



TP 



BURWASHI 
BURWASH2 

BURWASH1 
BURWASH2 



0.061 
0.104 

0.172 
0.760 



0.075 
0.161 

0.197 
0.275 



-0.0425 



O.093 • 7. -1.2904 2.3650 



-0.0B75 0.157 • 



7. 



BURWASH1 
BURWASH2 



0.476 
0.5B4 

6i 004 
0.007 



0.13S 
0.190 



-0.10S6 0.135 • 



6.003 
0.006 



-0.0033 0.007 • 



6. 



-1.5727 2.3650 



-2.1265 2.4470 



-1.2784 2.4470 



I 
I 



MG 



BURWASHI 
BURWASH2 



0.0350 
0.0612 



0.0273 
O.0BS4 



-0.0262 - 6i070 



-» y~ t -170512 273651T 



FE 



burwashi 
buRwashT 



0.0427 
0.0551 



0.0212 
6.0284 



-0.0104 0.013 • 



6. 



-2.0820 2.4470 



ELEMENT NETWORK 



MEAN 



STANDARD 
DEVIATION 



MEAN 
DIFFERENCE 



STANDARD 
DEVIATION 



DEGREES OF 
FREEDOM 



TEST 
STATISTIC 



PERCENTILE 
OF T-DIST. 



NULL HYPOTHESIS 

U1-U2 

T-ACCEPT H. 

F-REJECT M. 



CU 



NI 



PB 



BURWASM1 


0.0050 


0.0037 


BURWASH2 


0.0090 


0.0062 


BURWASN1 


. 0.0020 


0.0018 


BURWASH3 


0.0021 


0.0011 


BURWASMl 


0.0126 


0.00*9 


BURWASH2 


0.0126 


0.0036 



-0.00*0 



-0.0001 



0.0000 



o.oos 



0.002 



0.005 



6. 



6. 



-2.1602 2.**70 



-0.1615 2^**70 



6. 0.0000 2.4*70 



CD 



ZN 


BURVASHl 
_ BUPKASH/! 

BUHWASHl 
BURWASH2 


0.0120 
9*9219 


0.0077 

0.030Q 


• 
• 


-0.0150 


0.029 


• 


6. 


-1.3907 


2.**70 


T 


AL 


0.0326 
0.0291 


0.0152 
0.0120 


• 
• 


0.003* 


0.015 


• 


6. 


0.5931 


2.**70 


T 



























BURWASH] 


0.0006 


0.0005 


BURWASH2 


0.0011 
0.0036 


0.001* 


BURWASH] 


0.0016 


BURWASM2 


0.00*7 


0.0021 


BUR«ASMl 


0.0031 


O.Q0J9 


BURWASM2 


0.0031 


0.0019 



-0.000* 



-0.0011 



0.001 • 



0.0 



0.001 • 



0.003 • 



3. 



-0.9820 3.1820 



6. 



6. 



-2.0656 2.**70 



N/A 



2.**70 



N/A 



O 
I 



1NTERC0MPARIS0N UPOS) 

PAIR-WISE T-TEST « SIGNIFICANCE LEVEL ■ .05 



WET SAMPLING RESULTS I 

UNITS - MG/L t UNLESS OTHERWISE NOTED 



SUMMER OBSERVATIONS » MAY - OCTOBER 



element network 



MEAN 



STANDARD 

DEVIATION 



MEAN 
DIFFERENCE 



STANDARD 
DEVIATION 



DEGREES OF 
FREEDOM 



TEST PERCENTILE 
STATISTIC OF T-DIST. 



NULL HYPOTHE5IS 

U1"U2 
_T r ACCEPT H. 
F-REjECt M. 



VOLUME 
(LI 



CON 



PH 



ACIDITY 



SO* 



N-N03 



N-NMfc 



RURWASHI 


2.215 


0.395 


• 


0.1600 


BURWASH? 


2.055 


0.384 


• 




BURWASM1 


44.533 


8.7»4 


• 


1.6333 


BURWASH? 


42.900 


11.867 


• 




BURWASH] 


4.047 


0.133 


• 


-0.0600 


BURWASH? 


4.107 


0.267 


• 




BURWASH} 


6.313 


1.404 


• 


-0.2133 


0U»W*SM2 


6.527 


2.63J 


• 





BURWASH) 


4.933 


1.114 


• 


-0.2000 


BURWASH? 


5.133 


1.277 
0.231 


■ 
• 




BURWASH1 


0.690 


0.0200 


BURWASH? 


0.670 


0.282 
0.l7l 


• 
• 




BURWASH] 


0.467 


0.0067 


BURWASH? 


0.460 


0.212 


• 





0.053 



4.537 



0.171 



2.0*0 



0.260 



2. 



2. 



2. 



5.2373 4.3030 



2. 



0.072 



0.045 



2. 



2. 



0.6236 4.3030 



-0.6092 4.3030 



-0.1811 4.3030 



-1.3333 4.3030 



0.480* 4.3030 



0.2561 4.3030 



I 
CO 



Element network 



STANDARD 
MEAN DEVIATION 



NOLL HYPOTHESIS 
U1"U2 
MEAN STANOARO • DEGREES OF TEST PERCENTILE trf&gZ** 
DIFFERENCE DEVIATION • FREEDOM STATISTIC OF T-DIST. 



F-REJECT H. 



CL 



BURWASH1 
BURWASH2 



0.13? 
0.247 



0.0 72 
0.135 



-0.1100 



0.1S6 • 



2. 



-1.2197 4.3030 



Ca 



BURWASHj 
BURKASH2 



0.420 



0.166 



-0.0733 0.087 » 



2. 



^174538 4.3030 



I " 



BURwASHl 
BURwRhT 



0.037 

5.0B0 



0.021 

6.046 



-0.0433 



0.049 • 



2. 



-1.5215 4.3030 



BURWASHi 
BURWASH2 



0.043 
0.100 



0.040 
0.070 



-0.0567 0.0S1 



2. 



-1.2143 4.3030 



to 

I 



N-TKN 



BURWASHI 
BURWASH2 



TP 



BURWASHI 
BURWASH2 



0.527 
0.613 



0.002 
0.009 



0.16* 
0.099 



-0.0867 



0.002 
0.008 



0.090 • 



-0.0063 0.009 



2. 



2. 



-1.6748 4.3030 



-1.1806 4.3030 



M6 



BURWASHI 
BURWASH2 



0.0633 
0.1333 



6.0252 
0.1137 



-0.0700 



0.113 • 



2. 



-1.0759 4.3030 



Ft 



BURWASH) 
BURMASH2 



0.0377 
0.0420 



0.0230 
0.0I<»0 



-0.0043 



o.blo * 



2. 



"i6:f647~~~^~4;3o3o 



ELEMENT NETWORK MEAN 



cT4 M n»BD • ME»N STANDARD • 

OeJuMON . DIFFERENCE DEVIATION • 



DEGREES or 
FREEDOM 



TEST PERCENTILE 

STATISTIC _ _of_lr 0,sT ' 



NULL HYPOTHESIS 

U1-U2 

T-ACCEPT H. 

r-BEJECT H. 



cu 



Ml 



PB 



BU»W*SH1 
BURWASH2 

BURWASM1 
HURW*SH2" 

BIJHWASHl 

8URW»5H2_ ... 



2N 



BURWASM1 
BURWASH2 



0.0033 
0.0073 

0.0010 
0.0017 

0.0120 
0.01*7 

0.0090 
0.0330 



0.0006 
0.0025 

0.0000 

0.0006 

0.00*6 
0.00*6 



-0.00*6 0.002 



-0.0007 0.001 



-0.0027 0.002 



0.0026 
0.0*07 



-0.02*0 0.0*3 • 



AL 



BURWASH1 
BURWASM2 



0.0*10 
0.02B0 



0.01*5 
0.0062 



0.0130 0.021 * 



2. -3.46*1 6.3030 



2. -2.0000 » f 3»» 



2. -3.0237 *.3030 



-0.9597 *.3030 



1.097* *.3030 



I 
CO 



CD 



NO DATA PAIRS 



MN 



BURWASH1 


0.00*7 


.0.0015 


BURWASM2 


0.0050 


0.0020 


BURWASH1 


0.0020 


0.0000 


BURi*SH2 " 


0.6626 


0.0000 



-6~i0053~ O.60I 



* —JT. -1.0000 573636 



0.0 



0.0 



2. 



N/A 4.3030 



N/A 



INTERCOMPARISON UPOSt 

PAlR-wlSE T-TEST I SIGNIFICANCE LEVEL • .05 

WET SAMPLING RESULTS I 

UNITS - MG/L . UNLESS OTHERWISE NOTED 

WINTER OBSERVATIONS t NOVEMBER - APRIL 



ELEMENT NETWORK 



M£AN 



STANDARD 
DEVIATION 



MEAN 
DIFFERENCE 



STANOARD 
DEVIATION 



DEGREES OF 
FREEDOM 



TEST PERCENTILE 
STATISTIC OF T-DIST. 



NULL HYPOTHESIS 

U1-U2 

T-ACCEPT H. 

~ F-pf ject h; 



8URWASHJ 



1.533 



0.726 



VOLUME 



0.4117 



0.57* • 



5. 



1.7561 2.5710 



(L) 


RURWASH2 


1.122 


0.878 i 














CON -" 


BURWASH^ 


28.750 


13.205 < 


.0.6000 3.442 


• 


3. 


-0.3486 


3.1B20 




T 




BURWASH2 


29.350 


9.855 


. 












1 PH 


BURWASHi 


4.374 


0.566 « 


-0.0100 0.231 


• 


4. 


-0.0966 


2.7760 


T 




BURwiSH? 


4.384 


0.395 « 












ACIDITY 


BURWASHi 
BURWASH? 


4.382 
4.505 


1.797 • 
1.411 « 


-0.1225 0.443 


■ 


3. 


-0.5533 


3.1820 


T 


•m 


BURWASHi 


2.640 


1.024 


0.1700 0.817 


• 


4. 


0.4654 


2.7760 


T 




BURWASH2 


2.470 


0.931 
0.298 1 


0.0740 0.244 


• 


4. 








N-N03 


BURWASHi 


0.594 


0.6793 


2.7760 


T 




BURWASH2 


0.520 


0.203 














N-NH4 


BURWASHI 
BURWASH2 


0.309 
0.334 


0.082 
0.124 1 


-0.0252 0.095 


• 


4. 


-0.5959 


2.7760 


T 



I 



ELEMENT NETWORK MEAN 



STANDARD • MEAN STANDARD 
OEVIATION • DIFFERENCE DEVIATION 



NULL HYPOTHESIS 
U1«U2 
DEGREES Or TEST PERCENTILE T-ACCEPT H. 
rBEEDOM STATISTIC OF T-OIST. F-OEJECT H. 



CL 


BURWASHl 


0.408 


0.287 


• 


-0.1640 


0.320 


• 




RURWASH? 


0.572 


0.510 


• 








CA 


BURWASHl 
BURWASH2 


0.148 
6.146 


0.040 
0.051 


• 
• 


0.0020 


0.066 


• 




BURwASH] 


0.076 


0.094 


• 


-0.0420 


0.118 


• 




BURwASH? 


0.118 
0.2S0 


0.208 

0.217 


• 
• 


-0.1060 


0.197 






BURWASHl 


• 




BURWASH? 


0.356 


0.314 


• 








N-TKN 


BURWASHl 
BURWASH2 


0.437 
0.S62 


0.101 
0.254 


• 
• 


-0.1250 


0.174 


• 


TP 


BURWASHl 


O.OOS 


0.003 


• 


-0.0010 


0.004 


• 




BURWASH2 


0.006 


0.005 


• 








i — „- 


BURWASH|_ 


0.0180 


0.0045 


• 








-0.0000 


0.007 






BURWASH2 


0.0180 


0.0084 


• 








' -. 


BURWASHl 
BURWASH? 


0.0465 

0.0615 


0.0223 
0.0356 


• 
• 


-0.0150 


_ 0.015 


• 



<.. 



-1.1455 ~ 2.7760 



4. 0.0677 __?.7760 



4. 



3. 



3. 



4. 



3. 



-0.7946 2.7760 



-1.2013 2.7760 



-1.4362 3.1820 



-0.4629 3.1820 



-0.6666 2.7765 



-2.0135 3.1820 



I 

CO 
Ln 



NULL HYPOTHESIS 
U1"U2 
STANDARD • HEAN STANDARD • OEGREES OF TEST PERCENTILE T-ACCEPT M. 
ELEMENT NETWORK MEAN DEVIATION • DIFFERENCE DEVIATION • FREEDOM STATISTIC OF T-DIST. F-BEJECT Hi 



BURWASHl 0.006? 0.0048 • 
Cu -0.0040 0.007 • 3. -1.1882 3.1820 

BURWASH2 0.0102 0.0112 • 

BURWASHl 0.0027 0.0022 • 

Nl 0.6002 0.003 » 3. 0.1562 3.1B20 

BURwASH? 0.0025 0.0013 • 

BURWASHl 0.0130 0.0057 • 

PB 0.0020 0.007 • JU J. 5898 3*!*? 

" " BURWASH2 0.0110 0.0022 * 

BURWASHl 0.01*2 0.0098 • 
ZN -0.0082 0.015 • 3. -1.0735 3.1820 

BURWASH2 0.0225 0.0251 • ^_^ 



BURWASHl 0.0262 0.01*1 • 
AL -0.0038 0.005 • 3. -1.4456 3.1820 

BURWASH2 0.0300 0.0161 • 



BURWASHl 0.0006 0.0005 • 
CD -0.0004 0.001 • 3. -0.9820 3.1820 

BURWASH? 0.0011 0.0014 • 



BURwISHT 6;0027 0.5013 " •" 

HN -0.0017 0.002 • 3. -2.0494 3.1820 T 

BURWASH? 0.0045 0.0024 • 

BURWASH) 0.0039 0.0022 • 

"V " 0.0 0.004 * 3; N7I 371B20 N7I 

BURWASH2 0.0039 0.0022 • 



I 
CO 

I 
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Appendix 2-5 
CANSAP Precision Measurements at Burwash 



ELEMENT NETWORK 



1NTEBCOMPAHISON ICANSAPI ft _ 

PAlR-*lSE T-TEST • SIGNIFICANCE LEVEL - .05 

WET SAMPLING HESUlTS I *.„,rr% 

UNITS - MG/L . UNLESS OTHERWISE NOTED 



STANDARD • M E*N STANDARD 
MEAN DLVIMiSn • DIFFERENCE .DEVIATION 



M 
*l 



-■it 



OEGREES OF 
FREEDOM 



TEST PERCENTILE 
STATISTIC OfT-DIST. 



NULL HYPOTHESIS 

U)»U2 

T-ACCEPT M. 

F-REJECT M. 



»• 



VOLUME 
CLI 


BURWASH1 
BUR«ASH2 


1.817 
1.752 


0.6S7 
0.656 




BURvASMl 


37.911 


13.610 


CON 


BURVASH2 


41.544 


13.*B9 




BURWASHI 


*.262 


0.119 


PH 


BURWASH2 __ 


4.200 


0.142 


ACIDITY 


BURWASH1 
BURVASH? 


3.379 
3.579 


1.397 
1.523 




BURWASH) 


3.316 


1.572 


so* 


BURWASM? 


4.019 


2.314 




burWasmi ~ 

BURVASH? 


0.705 


6.2*5 
0.203 


N-N03 


1 

" N^-NMi 


BURVASHJ 
BURWASM? 


0.306 
0.*5* 


0.166 
0.306 



0.0651 



-3.6333 



0.0625 



.0.2000 



-0.7011 



-0.06*2 



-B.147B 



0.163 



5.0*6 • 



0.052 • 



0.506 • 



1.6** • 



0.129 • 



8.367 



6. 



8. 



7. 



8. 



8. 



8. 



1.06B5 



-2.1593 



2.3060 



2.3060 



3.*156 2.3650 



-1.1602 2.3060 



-1.2792 2.3060 



-l.*981 2.3060 



i; -i.**5o rawr 



■d- 



CO 
CO 

I 



ELEMENT NETWORK 



STANDARD • "E»N STANDARD 
MEAN DEVIATION • DIFFERENCE DEVIATION 



NULL HYPOTHESIS 
U1«U2 
DEGREES OF TEST PERCENTILE T-ACCEPT M. 

FREEDOM STATISTIC OF T-DIST. F-REJECT M. 



CL 



CA 



NA 



nuRwASMi 


0.077 


1.026 


• 


-0.0022 


0.383 


• 


nuRwASH? 


0.679 


1.21* 


• 








BURWASMl 


0.463 


0.367 


• 


0.0167 


0.193 


"~i 


BURWASH2 


0.447 


0.233 


• 








BURwASHl 


0.142 


0.131 


• 


-0.0522 


0.166 


• 


BURWASH2 


0.194 


0.212 


• 








BURWASHi 


0.488 


0.592 


• 


0.0569 


0.222 


• 


BIIRMASM2 


0.*29___ 


JJ.654 


• 










-0.0174 2.3060 



0.2567 2.3060 



-0.9457 2*3060 



0.7952 2.3060 



CO 
I 



N-TKN 



NO DATA PAIRS 





TP 


BURWASHl 
BURWASH2 

BURWASHl 
BURWASH2 

. BURWASHl. 
BURWASH2 


0.019 
0.039 

0.0622 
0.0733 

Qt0109 
0.0110 


0.018 • 
0.069 1 

~ 0.0427 * 
0.0682 < 

„ 0,0056 . J 
0.0053 < 


-0.0197 
-0.0111 
-0.0001 


0.076 
0.069 
0.006 


• 
• 
• 


8. 








HG 


8. 
8. 




FE 



-0.7741 2.3060 



-0.4644 2.3060 



-0.0567 2.3060 



ELEMENT NETWORK MEAN 



STANOARD 
DEVIATION 



MEAN 



STANDARD • DEGREES OF TEST 



NULL HYPOTHESIS 
U1«U2 
PERCENTILE T-ACCEPT H. 



DIFfIrZnCE DEv'uTION • FREEDOM STATISTIC OF T-DIST. F-REJECT H. 



NI 



PB 



ZN 



BURWASH1 


0.0081 


0.0037 


8URWASH2 


0.0102 


0.0081 


BURW*SH1 


0.0026 


0.002) 


BURWASH2 


0.0035 


0.00*1 


BURW*SH1 


0.01** 


0.0073 


BURWASH? 


0.0127 


0.00*8 


BURWASH1 


0.017* 


0.0162 


BURWASH2 


_ 0.0)87 


0.0167 



-0.0021 



-0.0009 



0.006 



0.003 



0.0018 0.00* 



-0.0012 



a. 



8. 



0.012 • 



-1.039* 2.3060 



-1.0371 2.3060 



1.3152 2»_30*0_ 



-0.3168 2.3060 



CO 



MN 



NO DATA PAIRS 



BURWASH1 
BURWASH2 



0.0017 
0.0036 



NO DATA PAIRS 



0.001* 
0.0035 



-0.0019 



0.003 • 



8. 



-1.9036 2.3060 



NO DATA PAIRS 



INTERCOMPARISON (CANSAPJ 

PAlP-WlSE T-TEST I SIGNIFICANCE LEVEL ■ .05 

MET SAMPLING RESULTS I 

UNITS - MG/L t UNLESS OTHERWISE NOTED 

SUMMER OBSERVATIONS I MAY - OCTOBER 



Element network 



MEAN 



STANDARD 
DEVIATION 



MEAN STANDARD 
DIFFERENCE DEVIATION 



NULL HYPOTHESIS 
U1"U2 
DEGREES OF TEST PERCENTILE T-ACCEPT H._ 
FREEDOM STATISTIC OF T-DIST. F-REJECT H*; 



BURWASHI 2.016 6.3** 
VOLUME 

<LI BURWASH2 1.860 0.401 



0.1560 



0.231 



2. 



1.1690 4.3030 



CON 



PM 



BURWASHl 
BURWASH2 

BURWASHl 
BUftwASH^ 



47.867 
55.467 

4.250 
4.200 



20.312 
14.472 

0.212 

0.283 



-7.6000 



0.0500 



6.589 • 



0.071 • 



-1.9979 «il030 



1.0000 12.7060 



I 

H 

I 



ACIDITT 



BURWASHl 
BURWASH2 



4.333 

4.600 



2.303 

2.400 



-0.2667 



0.153 • 



2. 



-3.0237 4.3030 



S04 



N-N03 



N-NMfc 



BURWASHl 
BURWASH2 

BURWASHl 
BURWASH2 

BURWASHl 
BURWASH2 



4.933 
7.033 

0.597 
0.743 

0.<.66 
0.798 



1.848 
0.681 

0.326 
0.255 

0.211 
0.299 



-2.1000 



-0.1467 



-0.3920 



2.516 • 



2. 



-1.4457 4.3030 



0.193 • 



2. 



-1.3130 4.3030 



0.*85 • 



-1.4000 4.3030 



ELEMENT NETWORK MEAN 



*T»NDARD • M EAN STANDARD • 
DEVIATION • DIFFERENCE OEVlATlON • 



DEGREES OF TEST P £ B «|"" C 
FREEDOM STATISTIC OF T-OIST. 



NULL HYPOTHESIS 

U1»U2 

T-ACCEPT M. 

F-REJECT H. 



CL 



CA 



NA 



P.URHASM1 
BORWASH2 

BURWASHl 
BURWASH2 

BURWASH) 
BURWASH2 

BURWASHl 
_JURW*SM^ 



0.153 
0.253 

0.397 
0.497 

0.063 
0.207 

0.087 

o.ioo 



0.081 
0.061 

0.319 
0.191 

0.025 
6.220 

0.065 
0.000 



-0.1000 0.1*0 



-0.1000 6.210 • 



-0.1*33 0.2*0 



-0.0133 0.065 • 



2. 



-1.2372 *.3030 



-0.82*8 *.3030 



-1.0359 4.3030 



-0.35*9 *.3030 



I 



N-TKN 



TP 



NO DATA PAIRS 



MG 



FE 



BURWASHl 


0.006 


0.002 • 


BURWASH2 


0.091 


0.11* • 


BURWASHl 


O.OB 33 


676757 • 


BURWASH2 


0.1*33 


0.0862 • 


JU«WASHL 


0.0090 


0.00** • 


BURWASH2 


0.0103 


0.0055 • 



-0.0850 0.11* * 



-0.0600 0.113 * 



-0.0013 0.007 * 



2. 



2. 



-1.2875 *.3030 



-0.9222 *.3030 



-0.3393 4.3030 



ELEMENT NETWORK MEAN 



STANDARD 
DEVIATION 



MEAN STANDARD • 
DIFFERENCE DEVIATION • 



DEGREES OF 
FREEDOM 



TEST PERCENTILE 
STATISTIC OF T-DIST. 



NULL HYPOTHESIS 

U1«U? 

T-ACCFPT M. 

F-REJECT H. 



Cu 



NI 



PB 



ZN 



BURWASHl 


0.0070 


O.OObl 


• 


-0.0023 


0.002 


• 


RURWASM2 


0.0093 


0.00S1 


• 








BURWASHl 


0.0008 


_ 0.0003 


• 


6.6 


0.0 


'"• 


BURWASH2 


0.0006 


0.0003 


• 








BURWASHl 


0.0120 


0.0053 


• 


-0.0007 


0.003 


• 


BURWASH2 


0.0127 


0.0035 


• 








BURWASHl 
BURWASHg 


0.0060 
0.0113 


0.0010 


• 
• 


-0.0053 


0.00B 


• 













2. 



-1.7500 4.3030 



N/A 



2. 



2. 



4.3030 



-0.4588 4.3030 



-1.2200 4.3030 



N/A 



I 
UJ 

I 



AL 



CD 



NO OATA PAIRS 



BURWASHl 
BURWASH2 



MN 



0.0010 
0.0010 

NO DATA PAIRS 



0.0000 
0.0000 



0.0 



0.0 • 



2. 



N/A 



4.3030 



N/A 



NO DATA PAIRS 



INTERCOMPARISON (CANSAP) 

PAIR-WISE T-TE5T I SIGNIFICANCE LEVEL ■ .05 

MET SAMPLING RESULTS I 

UNITS - MG/L . UNLESS OTHERWISE NOTEO 

WINTER OBSERVATIONS • NOVEMBER - APRIL 



Element network 



mEan 



STANDARD 
DEVIATION 



MEAN 
DIFFERENCE 



STANDARD 
DEVIATION 



DEGREES OF 
FREEDOM 



TEST PERCENTILE 
STATISTIC OF T-DIST. 



NULL HYPOTHESIS 

U1"U2 

T-ACCEPT H. 

F-REjECT H. 



VOLUME 
ILI 



CON 



PH 



ACIDITY 



SO* 



N-N03 



BURWASHI 
RURWASM2 

BURWASHI 
BURVASHp 

BURWASHI 
' RU&wi5H2 

BURWASH] 
BURWASH? 



1.71? 

1.697 

3?. 933 

34.563 

4.267 
4.266 

2.902 
3. 068 



BURWASM1 
BURWASH? 

BURWASHI 
BURWASH? 



2.510 
2.512 

0.662 
0.665 



0.819 
0.7B4 

6.493 

5.738 

0.103 

0.423 
0.685 

0.489 
0.448 

0.229 
0.197 



0.0197 



-1.6500 



0.0667 



-0.1667 



0.157 • 



3.041 • 



0.052 • 



0.633 • 



-0.0017 



-0.0230 



0.180 • 



0.073 • 



5. 



5. 



5. 



5. 



5. 



5. 



0.3068 2.5710 



-1.3291 2.5716 



3.1623 2.5710 



-0.6453 2.5710 



-0.0227 2.5710 



-0.7685 2.5710 



I 



N-NH4, 



BUR WASH! 
BURWASH? 



0.257 
0.282 



0.136 
0.089 



-0.0257 



0.053 



-1.1761 2.5710 



ELEMENT NETWORK 



STANDARD • MEAN STANDARD 
MEAN DEVIATION • DIFFERENCE DEVIATION 



NULL HYPOTHESIS 
UI»U? 
nFGPEFS OF TEST PERCENTILE T-ACCEPT H. 
FREEDOM STATISTIC OF T-OIST. F-REJECT H. 



CL 



CA 



BUPWASM1 


1.238 


1.10* 


quRwASH? 


1.192 


|*6|9 


BURtfASHl 


0.*97 


0.*13 . ! 


BURWASH2 


0.422 


0.26* « 


BURWASHl 


0.182 


0.1*6 * 


BURWASM2 


0.188 


6.229 


BURMASH1 


0.686 


0.6** 


BUR**SM2 


0.593 


9.766 



0.0<.67 0.*68 • 



0.0750 



-0.0067 



5. 0.2*** 2.5710 



0.173 * 5. 1.0630 2.5710 



0.H6 • 5. -0.1*07 ??5710 



0.0950 0.269 



5. 0.6637 2.5710 



I 

I 



N-TKN 



NO DATA PAIRS 



TP 



MG 



BURWASH1 
BURWASM2 

BURWASHf 
BURWASM? 



0.026 
0.013 

6.0517 

0.0383 



n 



gURWASHl 0.0| 18 

BURWASH2 0.0113 



0.019 
0.007 

oToi*7 

0.0075 

0.0063 
0.0056 



0.0130 0.015 • 



0.0133 0.019 



6.0005 6.006 * 



2.1333 2.5710 



1.75*1 2.5710 



0.2056 2.57i0 



NULL HYPOTHESIS 
U1"U2 
tcct PFRCENTILE T-ACCEPT H. 

— -z " tUtl "**" '' "^ -?^— 

BUR-*SH, 0.0087 0.002* • ^^ . 00B . 5. -0.6*78 2.5710 

CU 0URWASH ? 0.0107 0.0097 • 

BURWASH! 0.0035 0.002J • ^^ „.,„ . S. "WHT ""£**« 

Nl PURWASH2 0.00*8 0.00*5 

BURWASH, 0.0157 0.0083 • ^^ 0#00 , . 5 . b.?«L_ &SIM I 

" B - SmSm !"" 0.0127 6.0056 * 

BUR-ASH, 0.0232 0.0173 • ^^ ^ . 5 . 0^1538 MHO T 

* BURWASH? 0.0223. _ 0.01** _ •_.. 

A| _ NO DATA PAIRS __ 

BUR-ASH, 0.0020 0.0017 • 4 ^ 0#{ , o3 . 5. -2.0957 2.5710 
C ° BURWASH2 0.00*8 0.0037 • 

MM NO DATA PAIRS 
— & "" NO DATA PAIRS 



Element network 



1NTERCOMPHHISON <CANSAP> 

PAlP-WlSE T-TEST I SIGNIFICANCE LEVEL ■ .05 

MET SAMPLING RESULTS I 

UNITS - MG/L t UNLESS OTHERWISE NOTED 

PERIOD I MAY - DEC* 1979 



MEAN 



STANOARD 
DEVIATION 



MEAN 
DIFFERENCE 



STANOARD 
DEVIATION 



DEGREES OF 

FREEDOM 



TEST PERCENTILE 
STATISTIC" OF T-DI5T. 



NULL HYPOTHESIS 
U1»U2 
T-ACCEPT M. 
F-REJECT Hi - 



VOLUME 
(L) 



BURWASH1 
BURWA5M2 



1.906 
1.773 



0.566 
0.^62 



0.1326 



0.220 



1.3*99 2.7760 



CON 



PM 



ACIOITY 



SO* 



N-N03 



BURWASHl 
BURWASM2 

BURWASM1 
BUfiwA5H2 

BURWASHl 
BUR W ASM? 

BURWASHi 
BURWASH? 



BURWASH] 
BURWASH2 



42.400 
46.660 

4.200 
4.15ff 

3.762 
4.062 

3.960 
5.160 

0.660 
0.730 



16.706 
16.490 

0.142 

1.834 
1.949 



1.931 
2.639 

0.267 
0.214 



-4.2806 



0.0500 



-0.3000 



6.540 



0.058 



0.319 



-1.2000 



-0.0700 



2.167 • 



0.173 • 



^1.4633 2^7766 



1.7320 3.1620 



-2.1009 2.7760 



-1.238* 2.7760 



-0.9060 2.7760 



V 



N-NH4 



BURWASMl 
BURWASH? 



0.363 
0.602 



0.162 

0.3*2 



-0.2396 



0.401 • 



-1.33*6 2.7760 



ELEMENT NETWORK 



MEAN 



STANDARO 
DEVIATION 



MEAN 
DIFFERENCE 



STANDARO 
DEVIATION 



DEGREES OF 
r&EEDOM 



TEST 
STATISTIC 



PERCENTILE 
OF T-DIST. 



null hypothesis 

U1»U? 
T-ACCERT M. 
F-REJECT M. 



CL 



CA 



9URWASH1 
BURWASH2 

BURWASH1 
9URWASH2 

BURWASM1 
RURWASH2 

BUftWASHl 
BURWASM2 



0.346 
0.220 

0.596 
0.548 

0.104 
0.158 

0.284 

o.uo 



0.39<. 
0.069 

0.«55 
0.276 

0.064 
0.171 

0.299 
0.055 



0.1260 



0.0500 



-0.0540 



0.1440 



6.415 



0.259 



0.212 



0.251 



*. 



4. 



4. 



4. 



0.6790 2.7760 



0.4316 2.7760 



-0.5697 2.7760 



1.2831 2.7760 



I 

CO 

I 



n-Tkn 



TiO PITA PAIR5 



TP 



MG 



FE 



burwasni 
FurwashT" 

burhashi 

BURWASM2 

BURWASNI 
BURWASM? 



0.013 
07859 

0.0760 
0.1000 

0.0116 
0.0108 



0.012 1 


-0.0460 


0.097 


• 


6. 


6.092" . 










0.0546 • 


-0.0240 


0.094 


• 


*. 


0.0651 I 








- - - 





0.0066 ■ 


0.0008 


0.007 


• 


4. 


0.0040 • 











-1.0603 2.7760 



-0.5727 2.7760 



0.2386 2.7760 



ELEMENT NETWORK 



MEAN 



STANDARD 
DEVIATION 



MEAN STANDARD 
DIFFERENCE DEVIATION 



NULL HYPOTHESIS 
U1"U2 

DEGREES OF TEST PERCENTILE _ T-ACCEPT M. 

FREEDOM STATISTIC OF T-DIST. F-REJECT H. 



Cu 



HURWASMl 
HURWASM? 



0.007? 
0.0078 



o.ooo 

0.0C3 



-0.0006 



0.003 



<.. 



-0.*5?3 2.7760 



NI 



BURWASH1 
BURWASM2 



0.0019 
0.0017 



o.ooia 

0.0012 



0.0002 



0.001 * 



<.. 



0.408? 2.7760 



PB 



ZN 



BURWASM1 
BURWASM2 

BURWASH1 
BURWASH2 



0.0144 
6.0122 

0.0134 
0.0108 



0.0070 
6.0031 

0.0149 
0.0056 



0.0022 



0.0026 



0.005 • 



0.015 • 



4. 



4. 



0.9183 2.T760_ 



0.3985 2.7760 



I 

I 



AL 



CD 



^N 



NO DATA PAIRS 

BURWASH1 0.0014 0.0009 

BURWASH2 0.0042 0.00** 



-0.0028 



NO DATA PAIRS 



0.00* • 



«,. -1.6059 2.7760 



NO DATA PAIRS 



INTERCOMPARISON <CANSAP» 

PAlR-WlSE T-TEST » SIGNIFICANCE LEVEL - .05 

WET SAMPLING RESULTS I ,.» Tr „ 

UNITS - MG/L . UNLESS OTHERWISE NOTEO 

PERIOD I JAN - APR. I*»80 



ELEMENT NETWORK MEAN 



STANDARD 
DEVIATION 



MEAN 
DIFFERENCE 



STANDARD 

DEVIATION 



DEGREES OF TEST PERCENTILE 
FREEDOM STATISTIC OF T-OIST. 



NULL HYPOTHESIS 

Ul»U2 

T-ACCEPT H. 

F-REJECT H. 



■ * 


BURVASH1 


1.705 


VOLUME 
(L) 


BURWASH2 


1.725 




BURWASM^ 


32.300 


CON 


BURVASH2 


35.125 




BURWASHl 


4.325 


PM 








BURWASH2 


4.250 




BURWASHl 


2.900 


ACIDITY 


BURVASM2 


2.975 




BURWASHl 


2.515 


SO* 

1 


BURWASH? 


2.592 


1 


BURWASHl 


0.616 


N-N03 


BURWASH2 


0.673 




BURWASHl 


0.236 


N-NHfc 


BURWASH? 


0.269 



0.895 
0.928 

G»7??_ 
4.875 

0.050 

0.058 

0.408 
0.499 

0.268 
0.326 

0.25* 
0.217 

0.168 
0.108 



-0.0192 



-2.8250 



0.0750 



-0.0750 



-0.0775 



-0.0570 



-0.0330 



0.0B8 • 



3.058 • 



0.050 



0.718 • 



-0.4385 3.1820 



57 



3. 



3. 



-Hi***"" "" ^.TC2b 



3.0000 3.1820 



0.127 • 



0.065 • 



0.067 • 



3. 



-0.2089 3.1820 



-1.2244 3.1820 



-1.7627 3.1820 



O 

o 

I 



3. 



-0.9790 3.1820 



ELEMENT NETWORK MEAN 



STANDARD 
DEVIATION 



MEAN STANDARD • 
DIFFERENCE DEVIATION • 



DEGREES OF 
FREEDOM 



TEST 
STATISTIC 



PERCENTILE 
OF T-OIST. 



NULL HYPOTHESIS 

U1-U2 

T-ACCEPT M. 

F-REJECT H. 



CL 



Ca 



NA 



u 



•JURWASMi 


1.5*0 


1.2*6 


RURWASH? 


1.702 


1.515 


BURWASH1 


0.295 


0.1?* 


SURWASH2 


0.320 


0.066 


BURWASH1 


0.190 


0.175 


BURWASH2 '" 


~ 6.2*6 


0.275 


BURWASHl 


0.742 


0.B12 


BURWASH2 


0.790 


0.907 



-0.1625 0.317 • 



3. 



-0.0250 0.07B • 3. 



-1.02*2 3.1H20 



-0.6437 3.1B20 



-0.0500 



-0.0*75 0.1*3 • 



3. 



0.1 IS • 3. -0.8682 3.1B20 



•0.6636 3.1B20 



I 
H 



N-TKN 



TP 



NO DATA PAIRS 



M6 



FT 



BURWASHl 


0.028 


0.023 


BURWASH2 


0.01* 


0.008 


BURwASHf 


6.6*50 


6.0129 


BURWASH2 


0.0*00 


0.0082 


BURWASHl 


0.0100 


0.00*9 


BURWASH2 


0.0113 


0.0073 



0.0132 0.019 • 



0.0050 0.017 • 



=o;6on - ~~ 6i00* • 



3. 1.4310 3.1820 



0.577* 3.1820 



-0~i662 J 3;iB?0~ 



ELEMENT NETWORK 



STANDARD • MEAN STANDARD 

MEAN DEVIATION • DIFFERENCE DEVIATION 



NULL HYPOTHESIS 
U1-U2 
DEGREES OF TEST PERCENTILE T-ACCEPT M. 

FREEDOM STATISTIC OF T-DIST. F-REJECT H. 



CU 



NI 



PB 



ZN 



AL 



CD 



BURWASMl 


0.0093 


0.0029 


• 


-0.0040 


BURWASH? 


0.0133 


0.0113 


• 




BURW*SHL 


0.0035 


0.002* 


• 


-0.0022 


BURWASH2 


0.0057 


0.0056 


• 




BURWASH1 


0.0145 


0.0087 


• 


0.0013 


BURWASH2 


0.0132 


0.0066 


• 




BURW*SMl 


0.0225 


0.0164 


• 


-0.0060 


BURMASH2 


,0.0211 


_0.0?1* 


• 






NO DATA PAIRS 



BURWASHi 
BURWASH2 



0.0020 
0.0027 



0.0020 
0.0022 



0.009 



0.003 • 



0.002 • 



0.004 • 



3. 



3. 



3. 



3. 



-0.9020 3.1820 



-1.3222 3.1826 



1.1275 3?1B20 



-0.0008 



0.000 



3. 



-3.0000 



-2.7775 3.1820 



3.1820 



O 
I 






NO DATA PAIRS 



NO DATA PAIRS 
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Appendix 2-6 
GLPN (CCIW) Precision Measurements at Burwash 



INTERCOMPARISON (CC1 w> 

P»lR-hlSfc T-T6ST I SIGNIFICANCE LEVEL ■ .05 

WET SAMPLING RESULTS I 

UNITS - MG/L t UNLESS OTHERWISE NOTED 



ELEMENT 


NETWORK 


MEAN 


STANOAMO 

DEVIATION 


• 
• 


HE AN 
DIFFERENCE 


STANDARD • 
DEVIATION • 


DEGREES OF 

FREEDOM 


TEST 

STATISTIC 


PERCENTILE 
OF T-OIST. 


NULL HYPOTHESIS 

U1«U2 

T-ACCE»T H. 

F-REJECT H. 






RUPW»SH1 


I. 600 


0.584 


• 














VOLUMF 
<L) 

CON 


RUHW»SM1 


l.bSrt 

40.<«<.4 


0.61B 

9.050 


• 
• 


0.0423 
-4.5444 


0.117 • 
8.015 • 


8. 


1.6460 
-1.7010 


2.3066 
2.3060 


T 
T 


PM 


RU*»W»SM? 

RURWASHj 
BUHWASH2 


44.9tt9 

4.071 
4.032 


11.524 

0.152 
0.158 


• 

• 
• 


0.0389 


0.079 • 


0. 


1.4686 


2.3060 


T 


AClDItV 


nuPw*SH| 

RURWASM? 


3.948 
4.524 


1.169 

1.214 


• 
• 


-0.5767 "" 


1.68T * 


a. 


-1.5917 


2.3060 


T 


SO* 


flU"W*SHl 

" BU&WASM2 


3.602 
3.63? 


1.754 
1.644 


• 
• 


-0.0344 


0.323 • 


8. 


-0.3197 


2.3060 


T 


N-N03 


RU"WASH| 
RU«*WAS«? 

RUMWASH] 


O.705 
0.74| 

0.354 


0.234 
0.24* 

0.136 


• 
• 

• 


-0.0367 


0.058 • 


8. 


-1.R935 


2.3060 


T 


N-NHA 


RUhMASH? 


0.342 


0.170 


• 


0.0122 


0.09H • 


8. 


0.3760 


2.3060 


T 



I 

H 
o 

I 



ELEMENT NETWORK 



Mi AN 



5TAN0ARD 

DEVTITTW 



MEAN 

difterEnCE 



stanoaro 
DCvUTIOn 



DEGREES Of 
FREEDOM 



TEST 



STATISTIC 



PERCENTILE 
OF T-DIST. 



NULL HrPOTHESlS 
U1»U2 

t-accfpt m. 

f-reject h. — 



























CL 


RtMWASM? 
HJxWASr"! 


0.437 
0.612 

0.37n 


0.487 
0.677 

0.207 


• 
• 

■ 


-0.1756 


0.771 


• 


8. 


-0.6835 


2.3060 


T 


CA 

K 


RUH¥ASf2 
RURWASHJ 


0.520 
0.069 


0.710 
0.038 


• 
• 


-6.U22 

0.0056 


0.J12 
0.021 


• 


B. 
8. 


-0.9327 
0.8058 


2.3060 
2.3060 


T 
T 


NA 


RU«VAS«2 

RURWASH| 
RURWASM2 


0.063 

0.167 

0.1 bu 


0.047 

0.225 
0.168 


• 

• 
• 


0.0022 


0.100 


• 


8. 


0.0666 


2.3060 


T 


N-TKN 


RURWASH1 
RURWASH2 


?'*55 _ 
0.452 


.. .0.162 

0.177 


• 
• 


6.0038 


0.079 


• 


8. 


0.1434 


2.3060 


T 


TP 


RUMWASH| 
RIMWAS12 


0.004 
0.005 


0.003 
0.004 


• 
• 


-0.000* 


0.005 


■ 


8. 


-0.2519 


2.3060 


T 


M6 


RUBWASHI 
BU»WASh2 

RURWASH1 


O.Uoll 
0.0367 

0.0272 


0.0176 
0.0150 

0.0117 


• 
• 


0.0044 


0.014 


• 


8. 


0.9363 


2.3060 


T 


FE 


RllRwAS«? 


0.0197 


0.0094 


• 


0.0075 


0.007 


• 


7. 


2.9337 


3.3656 

• 


F 



I 

H 
O 
Ui 

I 



NULL HyPOTHFSIS 
U1*U? 









SlANOAHO 


• 


MEAN 


STANDARD • 


DEGWfES OF 


TFST 


PERCENTILE 


T-ACCEPT H. J 


' ELEMENT 


nETwOw* 


m£»n 


OiVlATlON 


• 


DIFFERENCE 


DEVIATION • 


FREEDOM 


STATISTIC 


or T-DIsT. 


r-ftCjfcT H. S 
























Cu 


hu*«WAS'1| 


o.oiw 

fi. I'.P 

n.oo32 


O.00M 
0.0062 

0.00'-v 


• 
• 


0.000b 


0.007 • 


7. 


0.22** 


2.3650 


T 


Nl 


BUWWASH? 
Hiih'wAS^I 


0.006b 
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Appendix 2-7 
Intercomparison of APOS and CANSAP Data 
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Appendix 2-8 
Intercomparison of APOS and GLPN (CCIW) Data 
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OEGBEES OF 



TEST 



PERCENTILE 



"Statistic or T-OTsTT 



NULL HYPOTHESIS 

T-ACCEPT H. 
f^oTjFCT H. 




cr U 

i 

• PUS 



CCU 



0.521 *•*?« • 

0.052 0.040 • 



-0.1322 0.359 • 



26. 



0. liU 

0.103 
0.195 



0.35v 

0.09V 
0.258 



-0.0922 



0.253 



2b. 



-1.9118 2.05*0 



-1.09** 



2.0560 



I 
H 

I 



n-Tkn 



TP 



apo* 



CCU 



APO« ' 

ecu , 



0.590 
0.568 



0.202 
0.35«. 



0.0220 



0.305 



0.015 
0.017 



0.026 
0.0*6 



-0.0021 



0.054 



26. 



26. 



0.3757 



-0.2050 



2.0560 



2.0560 



MG 



• Pl'« 



ecu 



O.U7/«. 
0.0b52 



0.0599 
0.0511 



0.0122 



0.069 



26. 



0.9153 



2.0560 



TT 



«P(JC 



0.05H7 



0.0<.8U 



i CCU , 0.0223 



0.0)09 



0.0363 



0.050 



T5T 



3.7392 



2.0600 



ill' " '' 






STANDARD 
DEVIATION 






STANDARQ 

otvTattott 



DEGRE ES Of 
"TrTeUoh 



TEST 
TTiTIStIC 



PERCENTILE 
or T-5IST. 



NULL HYPOTHESIS 

U1-U2 

T-ACCEPT H. 



t^rtject-ht 




1 CM 




n.ooo 

0.(1 1 J*i 


0.0027 
0.00" 1 


• 


-0.0091 


o.oos 






".00 J "J 


O.OftlM 


• 






Nl 


1.001 


0.00U-* 


• 


o.ooo* 


ft . I 


PP 


aPO* 


O.Olbtt 


0.0089 


• 


o.oow 


0.007 




rclw 


0.0111 


0.00f>b 


• 






ZN 


»P0< 

,. rciu 


0.010H 


0.01*.! 

0.0090 


• 
• 


0.0033 


O.Oib 



?s. 



-9.?|73 2. 0600 



?T. 



2S. 



?7h?«.T ZTSSfiF" 



3.W96 P.0600 



25. 



1.0833 2.0600 



U> 

ro 
I 



AL 



NO DATA PAIRS 



CO 



6PO<; 


0.0009 


0.0020 


• 


o.ooos 


c.clw 


o.ooos 


o.ooos 


• 





0.002 • 



U. 



0.70*1 2.2010 



-N 



NO 0»TA PAl*S 



' 



,*0 OATA PAIRS 



i' ■ 



' 



A^OS AND CClrf INIERCOMPAWJSO* 

PAlQ-„|SE I-ItST « SIGNIFICANCE LEVEL « .OS 

• ET SAMPLING RESULTS I 

UNI IS - MQ/L . UNLESS OTHERWISE NOTED 



SUM-E" OBSERVATIONS I may - OCTOHfR 



ELEMfgT *jET»/n->K 



STANDARD 



MEAN 



STANDARD • 



«ian Deviation • DTfTIwEncI GTvTaTTdn r 



O EOPEES or 
rwfEOOM 



TEST 



PERCENTILE 



NULL HYPOTHESIS 

»1=U2 

T-ACCEPT M. 



STATISTIC OF T-DIST: T^i>Tj£C\~»~. 



APtK 
VOLOMF 

<L> CClw 



1 .v^o 



0.66? 



0.010? 0.433 • 



I J. 



0.08*3 2.1600 



TO~N~ 



PM 



ACIDITY 



SO«. 



t N-N03 



APOS 



CClw 



apo«; 



CClw 

APOS 
CClw 



APO«: 



CCIV 



APOS 
CClw 



<• ».vO(i 



t»b.b Jb 



<•.!&» 



3.9d7 
6.21H 



S.OJ*. 
S.lo6 



0.666 
0.727 



I*. I 7<. 



16.01 J 



0.332 



0.IB3 

2.073 
2.197 



1.2«.ft 



0.27t> 
0.391 



^777 JS7— T. 6fil r 



0.1807 



1.6393 



-0. 1<.6«. 



0.2<.S 



1.659 



0.772 



-0.0603 0.177 • 



TJT 



13. 



13. 



n. 



13. 



-1.3327 ?TTSB7r 



2.7638 2.1600 



3.6972 



-0.7095 



-1.2767 



2.1600 



2.1600 



2.1600 



OJ 

I 



N-NM4, 



APO* 
CClw 

i 



o.«./«. 

O.«.07 



0.19b 
0.200 



0.0673 



0. 1 73 



13. 



l.*5*8 



2. 1600 



. ... ' 



I . i 



TlEmEnT NETwOfn 



'LAN 



Utvl»I ION 



MEAN 



_SI»SOJ«U ^_ 

TTFTTEwENCE uEvUTT^N • 



OEGBEES OF 
?»( EUOH 



TE ST P ERCENTILE 

STATISTIC Or~T-DrST. 



NULL HYPOTHESIS 

Ul«U2 

T-4CCEPT H. 

rzarjtcTTT. — 



CL 



Ca 



«Pnt 


0. 1 »'y 


0.097 


rriv 


n. ihh 


0.<»?0 


4PO*. 


O.^-in 


0.?«.| 



-0.1B93 



0.372 



13. 



-1.9921 



2.1600 



0. lOttt^ 



0.123 



13. 



i.?93«« 



2. I<.00 



K 


CCA-' 
»po«; 


o.3b/ 
O.OM 


0. 160 

0. 0--O 


• 


-0.O37V 


0.0V5 


• 


13. 


-1 .*9S<» 


2.1600 


T 




KM 


CClw 

• POS 
CCIw 


0.0*9 

0.05a 
0.093 


0.0*0 

0.0<*<* 
O.ORO 


• 
• 


-0.0350 


0.082 


• 


13. 


-1.5886 


2.1600 


T 




n-Tkn 


»P0* 
CCl" 


O.Smo 
0.57b 


0.196 
0.19V 


• 
• 


0.0015 


0.159 


• 


13. 


0.0352 


2.1600 


T 




TP 


• PO< 

CCIw 


0.015 
0.025 


0.029 
0.062 


• 


-O.OIOI 


0.071 


• 


13. 


-0.53«.8 


2.1600 


T 




HG 


»P0« 
CCIw 

»P0^ 


0.1021 
0.0600 

o.of>e* 


0.0659 
0.0263 

0.0616 


• 
• 


0.0'-2 1 


0.059 


• 


13. 


2.6731 


2.1600 


f 




ft 


CC1- 


0.GI96 


o.oovs 


• 


0.0<*d7 


0.062 


• 


13. 


2.9550 


2.1600 


F 


> 



I 

H 
Co 

l 



Element NEiwo-m MEftN 



CU 



CClw 



OtVlAT ION 



HE*N 

difference 



standard 
"DTvIaTIOn 



DEGREES OF 
~T«EFD5h" 



PERCENTILE 



NWU. HYPOTHESIS 
U1«U2 
T-*CCEPT M. 
F-rPjECI M. 



n.oo'.o 0.0023 

n.013) 0.0033 



1 3. 



-9.«.15«* 2.1*00 





APO* 


o.oon 


. 000'. 


" 
















Ml 


CCI«- 

apo«; 


o.oooi 
9*01*9 


0.0003 
0.0093 


• 
• 


0.000" 
0.00<»5 


0.000 

o.oo* 


• 


13. 

13. 


3.*7S>9 
«..6712 


2.1600 
2.1600 


F 

F 


2n 


CClw 

apo<; 

CClw 


0.010" 

O.OlbV 
0.0091 


0.0070 

0.01H7 
0.00*.! 


• 

• 
• 


0.0069 


0.019 


• 


13. 


1.3227 


2.1600 


T 


*L 




NO DATA PAIRS 


• 


















CO 




NO DATA PAIRS 




















MN 




NO OAIA PAIRS 






• 














V 

1 




NO DATA PAlKS 





















LO 

tn 
I 



• ) j 



A*-ot auo CCI* InHmCompa^Isom 

pAlb-*(st T-ltSI I SI<»N1F ICANCF LEVEL ■ .05 

WET SAMPLlNb «ESULTS : 

UNITS - M&/L . UNLESS OTHERWISE NOTED 



KINTEfc OBSERVATIONS I NOVEMBER - APHIi 



ELE^tNT NETwORiv 



STANOAMO 
MtAN OLVlATION 



NULL HYPOTHESIS 
U1-U2 
MEAN STANOANO • OE&REES OF TEST PERCENTILE T-ACCEPT H. 

OIFrEQENCE DEVIATION » rwfEOQM ST ATISTIC OE T-OIST. r-PEJECT H. 



H 



APO< 

VULUmf 

U> CC1" 






Ostyt 



0*672 



-0. 1*69 



0.-6M 



TTT 



-1.333ft 2.1600" 



CON 



i>fi 



apo<; 



CCTn 

4PIC 

CCIw 



li»**6 6.811 

"TsTo7? S.Sol 



<..2W 

<*.3-9 



0.]7| 
0.533 



-3.6308 



-0.1023 



4.918 



O.fcOH 



12. 



1?. 



-2.6618 



-0.90-5 



2.1790 



2.1790 



to 

I 



Aciom 



so- 



N-N01 



N-NMfc 



apOs 
CCIw 



aPOc 
CClv 



"a5o^ 

ecu- 

'v M 

» p os ,_ 



5.025 
3.700 



0.926 
0.731 



1.3250 



1.256 



3. 0-6 

2.H3M 



0.371 
0.*93 



0.208b 



ir.^sy- 



0.«**3 



0.15*. 

0. I W 

0.153 



-0.0-17 



CClv 0.36S 



0.237 



>w 



; .T' 






0.0777 



0.59? 



0.122 



0.179 



12. 



12. 



777 



3.3369 



1.2695 



-1 .2366 



2.2620 



2.1790 



2.1790 



1.5693 2.J790 



■ I 



y- 






IlEMEnT tin wot* 



STanuahd 



HlAN (JtvlATlON 5" 



M EAN STANDAPf) 

OIfTEhEnCc DE vTTn olT 



DE&wEES OF 
"TUFEDQm — 



TEST 



PERCENTILE 
STATISTIC 6F T-DISTT 



NULL HYPOTHESIS 
Ul-tl? 

t-a ccept m. 
reject - *; 



Cl 



»POS 

cci« 



O.tsbn 



0. Kb 
0.091 



-0.556S 



0.B96 



12. 



-2.2408 



2.1 790 



TT 



N-TKN 



TP 



apo«; 



i 
APf.S 



CClw 
apo<; 

ecu 



apo«; 
CCIw 



APOS 

CCIw 



O.f"*0 



I). t>97 

0.0m J 

0.2VT 



n. is? 
o. JOS 



0.602 
0.5S7 



O.Olb 
0.009 



n.i«.6 



0.*?d 



0.03m 



0.505 

0. ! ?u 
0.334 



0.21b 
0.*78 



0.02* 
0.013 



•M»B9" 



-0.233H 



-0.1538 



o. o<.<.<? 



0.006b 



0.673 



0.499 



0.3S1 



0.416 



0.029 



T77 



1?. 



12. 



12. 



12. 



-?.m? 



-1.6913 



-1.5794 



0.3831 



O.RI60 



77T7QTJ- 



2.1790 



2.1790 



2.1790 



2.1790 



I 



MG 



ai»o«; 
CC I v 



O.OdOH 

o.orob 



0.0J9h 
0.0«<Vto 



-0.0200 



0.067 



12. 



-1.0760 



2.1790 



~nr 



APOC 



CCI' 



0.0473 



O.O^Sfc 



0.0218 



0.0119 



0.0219 



0.02S 



TTT 



2.9449 



2.?6IT 



■ 



I 1 



>- 



ElC"t^T NtTwO-** mFan 



standard 
dEvIatIOn - 



Mt AN 



"UTTTIpTnCT" 



Cu 



nI 



Pn 



ZN 



AL 



CO 



MN 



STANDARD 
DCvUTlONT 



DEGREES OF 



TEST 



PERC ENTILE 
"OF T-0IST7 



NULL HYPOTHESIS 

U1«U? 

T-ACCEPT H. 

r^TJ^r-w. — 



AP(I«; 

CCIw 

»Pf c 



o.oo*.7 

O.Ol J7 



tt.Qnst) 



0.0031 
0.0055 

0.00*5 



CCI 



O.uOl J 



o.ui»-h 



0.001 1 
0.0087 



CCH-' 

»P( c 

CCIw 



0.011 * 



0.0033 



o.om o.oosh 
o.oiaa o.oi?s 



NO DMA PAIRS 



CCI- 



0.00(1 Si 

O.OoOa 



o.ooao 

0.0005 



NO OH* PAlPS 



-0.00V1 ^ 0.006 



0.001 r 



0.0050 



-0.0008 



0.000'. 



NO DATA PAlkS 



0.00? 



0.010 



o.oov 



0.002 



1 1 . 



lu- 



ll. 



II. 



11. 



-<..M593 ?.?010 



?.7srr ?:?oio 



1.7898 ?.?010 



-0.?81ft 2.P010 



0.7081 



2.P0I0 



I 
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Appendix 2-9 

Intercomparision of GLPN (CCIW) and 

CANSAP Data 



CCIi. AND CANSAP 1NTERC0MPAH1S0N 

PaIR-kISE T-TtST J SIGNIFICANCE LEVEL • .05 

*ET SAMPLING RESULTS t 

UNITS - MG/L t UNLESS OTHERWISE NOTED 



ELEMENT NETWORK 



ML AN 



SI ANDAMP 

Lit VI AT ION 



MEAN 
DIFFERENCE 



5TAN0ARD 
DEVIATION 



OEGPEES OF 
FREEDOM 



TEST 
STATISTIC 



PERCENTILE 
OF T-DIST. 



NULL HyPOTMFsis 
U1»U2 

T-ACCEPT M. 
F-REJECT H. 



CON 



PH 



...CCIi!. 



VOL»l»T 

ID CAN«Um 



CClW 



CAN«AP 

ecu 

CANSAP 



1.6-iS 



*2.717 



<..057 
*.21P 



0.5V*. 



o.fe=><r 



I0.3?0 
3* : TSI 13. zib 



0.1 55 
0.136 



-0.l2*rt 0.2?<* 



2.98H9 10.323 



TT7 



17. 



-0.1606 



0.171 



16. 



-2. 16TS F7VToo" 



1.228* 



-3.86M 



8.1100 



2.1200 



o 
I 



AClOlTY 



SOt 



N-N03 



CClW 
CANSAP 



cciw 

CAN1AP 

"cTT" 



CANSAP 



*.236 
3.*79 



1.19* 
l.*2l 



0.7572 



1.275 



3.619 
3.668 



1.6*9 
1.952 



-0.0<.89 



1.028 



17. 



17. 



0.T2J 0.232 

0.673 0.221 



0.0502 



0. 13* 



17. 



2.5203 2.1100 



-0.2017 



1.S929 



2.1100 



2.1100 



N-NH& 



-££1*1 



o.3«.»> 



CANSAP 0.3M0 



0.15(1 



0.251 



-0.0 32?" 



0.??7 



TTT 



-0.M1A 2.1100 






'•,' 



•• :.'■'■ 



ELEMENT NETWORK mEan 



STANDARD 
DEVIATION 



MEAN STANDARD • 

biftehEnce — deviation • 



DEGREES OF 
FREEDOM 



NULL HYPOTHESIS 
U1-U2 
TEST PERCENTILE T-ACCFPT H. 

ttattsttc OF T-DlsT. 



f-PEjEC? H7 



CL 



IT 



CCIw 
CANSAP 

cci ■• 



CA-'«tAM 

CCIw 



0.52* 

0.07B 

)).**v 
i.*5S 

0.066 



0.579 
1.0*1 

0.5)3 



0.*"»i 



0.0*1 



TInTIP oll^S 6.173 



CCIw 
CANSAP 



n.lt>6 
0.*58 



0.193 
0.606 



-0.3533 



.272 



IT. 



"^<J.oo6T 0.629 r 



-0.1022 



0.191 



-0.2928 



n.**s 



TTT 



17. 



17. 



-1.1782 



2.1100 



-A. «H1? 2TTT56 - 



-2.2708 2.1100 



-2.7937 



2.1100 



I 



N-TKN 



NO DATA PAIRS 



CCIw 
CANCAP 



o.oos 

0.029 



0.00* 
0.050 



-0.02*5 0.051 • 17. 



-2.0458 2.1100 



HO 



CCTJ 

CANSAP 



n.OJbv 



0.0o7e 



0.0160 
0.0555 



-0.028V 0.052 • 17. 



-2.3568 2.1100 



TT 



CCI" 



0.0235 0.0109 



CANCAP 



0.0099 0.00*5 



0.0136 0"7d~TO * T5T 



T7??J5 2.1310 



r- 



NULL HYPOTHFSIS 
U1»U? 









STANOAHD 


• 


MEAN 


STANDARD • 


DEGREES OF 


TEST 


PERCENTILE 


T-ACCEPT H. 


f ELEMENT 


NETwORk 


MEAN 


DEvIatIon 




difference 


OEvIATION • 


FREEDOM 


STATISTIC 


OF T-DI5T. 


T-flEjECT H. 




CU 


ecu 


fl.OUS 

0.00 ?►> 


O.OObl 
0.0033 


• 
• 


0.0 0<SH 


0.007 • 


15. 


3.9137 


2.1310 


f 



I 

N| 

PH 


ecu 


0.00*.^ 


0.0113 


■ 


















C»N«=AP 

ecu 


0.0021 

0.0 1 Ov 


0.0013 
0.0033 


• 
• 


0.002* 
-0.0012 


0.01 1 

0.00** 


• 


IS. 
15. 


l.'»371 
-1.2910 


2.1310 
2.1310 


T 
T 




ZN 


CansaP 

ecu 

CAN1AP 


0.0121 

O.0076 
0.013*. 


0.00*»6 

0.0027 

o.oovo 


• 

• 
• 


-0.005b 


0.005 


• 


15. 


_ p c;;- p •, 


2.1310 


r 




AL 


. ., 


NO DATA PAIRS 






















CO 


ecu 

CAN^AP 


0.0006 
0.0022 


O.OOUb 

0.0027 


• 
• 


-0.001 7 


0.002 


• 


15. 


-2.9963 


2.1310 


r 




MN 


! 


NO OATA PAIRS 






















V 


." « 


NO DATA PAlWS 


























I 

i 



CCIW AW) CANSAP iNTEPCOMpAMJSON 

PAJP--1SE T-TEST I SIGNIFICANCE LEVEL ■ .05 



KET SAMPLING RESULTS I 

UNITS - MG/L . UNLESS OTHERWISE NOTED 



SU"MEW OBSERVATIONS « MAY - OCTOBER 



ST ANOAkD 



MEAN 



STANDARD 



Element Nf Fwonk 



Hi AfJ 



ot v I a 1 1 on • oi^rewENCE ol v i a t i on 



DEGREE SJ>F_ 
*F*JF|lJOM 



TFST 



PERCENTILE 



NULL HYPOTHESIS 

111 = i|? 

T-ACCEPT H. 



STATISTIC OF T-DIST. 



F-REJECT H. 



VOLUMF 
ID 


err-- 
cansap 

CCIw 


1 .HUV 

1.9JH 
St***' 


0.397 
0.3<»S 

6.131 


• 
• 

• 


-O.0HB7 


0. IrtY 


* 


s. 


-1.1522 


2.5710 


i 

T 


CON 

PH 


CAN^A^ 

CClw 


SI .667 


16.314 

0.0'./ 


• 
• 


-0.2000 
-0.2960 


12.506 
0.195 


• 
• 


5. 

4,. 


-0.039? 
-3.394,0 


2.5710 
2.7760 


T 

F 


ACIDITY 


CANSAP 

CClw 

CANSAP 


4..180 

S.067 
*..<.67 


0.205 

o.«*lt 

2.109 


• 
• 


0.6000 


1.94.3 


• 


5. 


0.7563 


2.5710 


T 


SO*. 


CClw 

CANCAP 


s.auo 

S.S>o3 


0.*>S7 
I.6R5 


• 
• 


-0.1«3J 


1.747 


• 


5. 


-0.?*>99 


2.5710 


T 


N-N03 


ecu 

CANSAP 


0.H20 
0.670 


0.3?*. 
0.27*. 


• 
• 


0.1500 


0. |4>6 


• 


5. 


2.S093 


2.5710 


T 


N-Nm* 


CClw 

CANSAP 


0.50K 

0.602 


0.1*.5 
0.315 




-0.094.0 


0.367 


• 


5. 


-0.628? 


2.5710 


T 











OJ 

I 



STANDARD • 



TlFmFnT NE TwOWK mF»N UtvlATlON 



ML AN 

UTTTErEnXF 



STANDARD 
T5TvTrnW 



DEGREES Of 
"TRfTrJOM 



TEST 
"sTaTTsTI 



NULL HYPOTHESIS 
U1"U2 
PERCENTILE T-ACCFPT H. 

rant"; r~-aijm~w. 



Cl 



C»N«;4P 



U.2v7 
0.203 



07170 
0.0«<. 



0.093J 



0.370 



5. 



0.61 78 



2.5710 





C€t* 


o. 332 


0. 100 


• 






_ . 








1 

T 


c. 










-0.1 IbO 


o.iM? 


5. 


-1 •*?<*$ 


?.^7I5 




CA'^AP 


0.«*7 


0.2<»2 


• 
















K 


ecu 


0.070 


0.026 


• 


-0.0650 


0.173 


• 


5. 


-0.9200 


2.57J0 


T 




CAn«;a^ 


0.13b 


0. l6u 


• 
















NA 


rr. lw 
cansap 


0.067 
0.093 


0.049 
0.0*2 


• 
• 


-0.0267 


0.067 


• 


5. 


-0.9730 


2.5710 


T 






n-Tkn 



TP 



HC, 



re 



NO DATA PAIRS 



CClw 
CA^AP 



O.OOS 
o.0««o 



0.003 
0.0«b 



ccr^ 

CA^4«.AP 
CCi« 



CANSAP 



TTObTJ 0.0U7 

0.1133 0.0797 

0.0173 0.007H 



0.0097 O.OO'.b 



-0.0<.30 0.087 • • 



-O.ObW 0.0B2 



5. 



-1.2156 2.5710 



S. 



0.1)077 0.007 • 



T7 



-l.HfcO*. 2.5710 



77M 2* ^TTTT 






rtEMt Nt nTTWrV "i AN 



standard 
DEvUtIQn - 



MEAN 



TOTTEmTncT 



STANDARD 

urvTrrroTr 



DEGREES OE 



FftECOM 



T EST 
TfTTTsTTr 



PERCENTILE 
dF T-DlsTT 



NULL HYPOTHESIS 

U1"U2 

T-ACCEPT H. 

— r^pTjETt^R; 



Cu 



ZN 



AL 



CO 



MN 



CCI* 

CAf.CAR 

CCN 



0.01-0 0.0O31 • 

n.otirv O.ons? • 



0. OuO / 0. OOo J 



0.0058 0.007 



^TJToool " 6:666 *~ 



CAN<AP O.OOOM 0.0003 • 



CCI- 



o.dlue O.OO'S • 



-0.001*3 



"Cassa'P ffTcTT?! oT5"d"£7T 



cciw 

CaNSAP 



0.007b 0.0035 • 



O.00B7 0.0052 • 



-6.0006 



NO 0*TA PAIRS 



CClw 
CANCfl-' 



0.000 1 
O.OulO 



0.0003 
O.OOUO 



-0.0007 



NO DATA MAlPS 



NO D»TA HAIRS 



m i 



• 



i 



0.003 • 



0.006 • 



0.000 



5. 



"57 



5. 



2.0174 2.5710 



~-075T.?T ?.S710 



"1*3*16 2.5710 



5. 



-0.3<O2 2.5710 



5. 



-6.6509 2.5710 



I 
H 



CCU AND CANSAP INTEOC0HP4H15UN 
PA|W-wlSE T-TEST i SIGNIFICANCE LEVEL ■ .OS 



WET SAMPLING RESULTS « 

UNITS - MG/L . UNLESS OTHERWISE NOTED 



aINTtM OBSERVATIONS : NOVEMBER - APRIL 



Element netwoh* 



STan dakd 
otvUT Ion 



M£A N 

"0F7T3fNC£ 



S TANDARD • 

devi At t on r 



de grees of 
Freedom 



TEST 

STATISTIC 



PERCENTILE 



NULL HYPOTHESIS 

U|=U? 

T-ACCFPT H. 



Mt AN 



OF T-OIST. F-RfjFCT H.~ 



CC I' 

VOLUMf 

•LI CANSAP 



I .So'. 
J. 707 



0.653 
0.76<. 



-0.U2-* 



0.2<«6 



II. 



-2.0151 



2.20)0 



COfl 



CCIv 



CANSAP 



"**.3*2 



9.21? 



CAmsap 33.758 

CCIw «..129 



5. 90S 



0.121 
<..?33 0.107 



T7?8l3 9-7?3S^ S" 



-0.10«.2 



0.130 



TTT 



11. 



1.7193 ?7?~oTd~ 



-2.765* 



2.2010 



I 



ACIDITY 



SO* 



CCIw 



CANSAP 



CCI- 



CA\CAP 



CANSAP 



3.821 
2.985 



1.121 
.0.550 



0.8358 0.880 • 



2.529 
2.511 



0.34 3 
0.«»«.7 



0.0183 



0.390 



1). 



II. 



0.2/0 0.110 



3.2898 2.2010 



0.162O 



2.2010 



N-N03 


CCIw 
CANSAP 


0.67*. 
0.67*. 


0.167 
0.20<. 


• 
• 


0.0003 


0.099 


• 


11. 


0.0117 


2.2010 


N-NMA 


CCIw 


0.266 


0.066 


" 


-0.0020 


0.123 


• 


11. 


-0.0563 


2.2010 






TlTHFnT NtTwOa* 



mLAn 



standard 
DTTTaTToTT 



MEAN 



STANQ ARQ • 

DEVIATION *~ 



DEGREES or 
rRETT55M — 



TFST 
SUtISI 



PERCENTILE 



NULL HYPOTHESIS 

111*1*3 

T-ACCEPT H. 



Ta 



CCIw 


0.6J6 


0.6«.3 


C*N^*P 


1.215 


1.210 


cr l •• 


0.507 


0.6?-> 


Can^ap 


0.<«59 


0.3.1 J 


CClK 


O.Ob'. 


0.0*8 



-0.5767 



0.0<.'83" 



-0.1?0a 



Cansap o7Tb~5 6TTFT 

CCIw 0.215 0.2?0 

CANSAP 0.6<.) 0.676 



1.509 • 



07765 r 



0.20*. • 



-0.««?5b 



0.«.96 • 



1 1 



II. 



1 1 



1 1 



-1.32H) 2.2010 



7T.?Ih9" 2.201ft 



-2.0516 2.2010 



-2.9770 2.2010 



-J 

I 



N-TKN 



NO DATA PAIRS 



TP 



M6 



TT 



CCIw 

CAN«=AM 



~CTI" 

CANSAP 

CCIw 

CANSAP 



fl.OOo 

0.020 



TTVSFT 

0.0<«50 



0.0101 



0.00'. 
0.015 



tt$T2V 

0.01 Jl 



0.0272 0.0112 



O.OO^I 



-0.0152 



-0.0125 



0.6J7T 



0.017 • 



0.015 • 



o.o n • 



ii. 



ii 



-3.0657 2-2010 



-2.H031 2.2010 



5.ii?5 r.?6Tir 






element network 



Mt AN 



STANOARO 

Dt v I a t I On 



MtiN STANDARO • 

DITFErEnCE DTvTaIIOn * 



NULL HYPOTHESIS 
Ul-ll? 
DEGR EES or TES T PERCENTILE T-ACCEPT M. . 

fnrcnoM stxttstk — of t-dist. r-o g j E C T h. < 





ecu 


n.ui*7 


0.0061 


• 




cu 










0.007*. 




CAMCftP 


0.0073 


O.OOIB 


• 






• ' 












£CH 


n.uo tu 


0.01 J 4 * 


• 




NI 








0.0045 




CAn<;AP 


0.002* 


0.0010 


• 






cciw 


0.0109 


0.002* 


• 




P8 










-0.0011 



IH 



AL 



CO 



0.007 



9. 



3.2«.«9 



CansaP" 



CC1- 



0.0120 O.OObT 



0.007b 0.0022 



0.005 



~vr 



9, 



-0.7633 



g>NSA> 0.0163 0.0097 • 



-0.008H 



0.010 



9. 



-2.8812 



.. 



NO DATA PAIRS 



CCIW 


0.0007 


0.0006 


• 


-0.0023 


Can<;aP 


0.0030 


0.0032 


• 





0.003 



9. 



-2.6391 



NO DATA PaIkS 



NO DATA PAIRS 



V. b 



2.2620 



T7nT?7> 272620 



2.2620 



2.2620 



2.2620 



I 

H 
ft. 

CO 



• i 






".,. 



»• 



ElEmEnT neTwO** 



CClW AND CANS** 3 JNIERCOMPARISON 

PAlR-wlSE T-TEST I SIGNIFICANCE LEVEL « .05 

MET SAMPLING MESULTS » 

UNITS - HG/L » UNLESS OTHERWISE NOTEO 



PERIOD i M»r - DEC. 1 "V79 



STAND**') 



Ml AN 



ULVlATIO'J 



ME*N 

T5TTfT>EnCE 



JUN0AO0__ 

DEvfAT JON 



DEGREES Of_ 
FREEDOM 



TEST 



5 1 AI 1 ST If 



PERCENTILE 

or r-nisf. 



NULL HYPOTHESIS 

U1*U? 

T-ACCfPT _M. 

r-»EJECT Ti. 



VOLUME 
It.) 



CCl- 

CAN^*P 



177 13 

1.839 



0.*O 
0.492 



-0. 1260 



0.208 



9. 



-1.9124 



2. 2620 



TOS" 



CCIw 



CAN«.AP 



",WG 



<>4.S<40 



10.71b 



15.812 



~U 75555" 



^.^17" 



"V7 



-07 01611 



T7PT7IT 



VX3 



PH 



ACIDITY 



CCIw 



Can<;ap 

CCIw 
C*n«;ap 



fc.003 
4.156 



«..S<.5 
3.912 



0.16B 
6.159 



1.072 
1. 791 



-0.1522 



0.6330 



0.223 



1.*.65 



8. 



9. 



-2.0*«0 



1.3667 



2.3060 



2.2620 



SO* 



N-N03 



CCI- 

CA'.IAP 



ecu 

CANSAP 



4.399 
<..bt>U 



0.782 
0.695 



1.877 
2.270 



0.2*<3 
0.231 



-0. IblO 



0.0872 



1.390 



8.1**) 



^. 



'v. 



-0.3662 



2.2620 



1.9155 



2.2620 



N-NMfc 



CCIw 

CANC4P 



0.399 
0.482 



0.18o 
0.2«2 



-0.0834 



0.284 



9, 



-0.929*. 



2.2620 



STANDAPD 



ELEMENT nFTOWK mFIn DTv1atI6n T 



ME*N STANDARD • 

DIFFErTnTT DTvTaTTWj — r 



NULL HYPOTHFSIS 
U1«U2 
D E GREES OF TEST PERCENTILE T-ACCF»T M. 

»«eedom statistic st-t^tst: r^arurcrw; — 



CL 



TV 



N-TKN 



IP 



M(, 



FT 



CCI- 



CANca^ 



rri - 



"oTTH oTTO ^ 

0.2W3 0.27_> • 

0.b»>V Q. fc77 * 

0.57J 0.3Sb • 



0.1OH0 



O.bOS • 



-0.00*0 0.B57 * 



cciw n.ose o.o?7 • 

_* -0.0730 0.1*0 

canTaP oTTTI o.lio i 



rci 



Can«;ap 



0.09H 0.07tt 

0.212 0.217 



-w.ii*u _.<._■:> 



NO DATA PAIRS 



Cf Iv- 
C*Nf AP 



0.005 
0.0 36 



0.00* 
0.066 



CCI» 0.0*50 0.0172 

cansap o.oaao 0.0f>ft6 

rCjw 0.0227 0.0] 1<* 



Can«:ap 



0.0112 0.00b) 



-0.030*. 0.067 • 



-0.0<.30 0.067 



0.01 IS 0.010 • 



*. 



97 



9. 



9. 



9. 



9. 



0.6761 2.2620 



^o.on«.fi _:?6?o 



-1.6*70 2.26?0 



-1.605* 2.2620 



-1.4299 2.2620 



-2. 03*3 2.2620 



3.66*2 27?6T0" 



- .. 






TLTmTnT NTfwMlT 



mE*n 



NULL HYPOTHESIS 
U1»U2 
STANDARD • h£an STANOARO • DEGREES OF TEST PEBCENTILE T-ACCEPT M. 
"DTvTITTON 5 DTTTTpTncT DEvIaTIOn 5 n$ eTBOm 5TaT fsTTC 6F T-DIsT; r-RCJfCT H. < 



cu 

PB 


CClw 
CAN^AP 

r C I •• 

CANSAP 
CC1H 





0.0156 

0.0075 
0.0067 


0.0055 
0.00*1 

0.01*? 


• 
• 

• 


O.OOttl 


0.001 


• 


9. 


3.2585 


2.2620 


F 





0.001H 
0.01 I* 


0.0015 
0.0037 


• 
• 


0.00*9 
-0.0019 


0.613 

0.005 


• 
• 


9. 
9. 


MS11 

-1.2592 


~2.2fi>0 
2.2620 


T 

T 


ZN 


CAN^AP 

CClw 

CANSAP 




0.0133 

0.0079 
0.0121 


0.0053 

0.0029 
0.0107 


• 

• 
• 


-0.00*2 


0.011 


• 


9. 


-1.2183 


2.2620 


T 




AL 


-- 


NO 


DATA PAIRS 






• 








- 








CO 


CClw 

CAN^AP 

: 




0.0006 
0.00<?t> 


0.0007 
0.0033 


• 


-0.0022 


0.003 


• 


9. 


-2.5616 


2.2620 


F 




HN 
1 


. 


NO 


DATA PAIRS 






















V 


»asg 


NO 


DATA PAIRS 

• 























I 

H 

<_n 

I 






. 



CClw ANO CANSAP INTERCOMPAR1SON 
PAlo-wlSE T-TEST I SIGNIFICANCE LEVEL • .05 

WET SAMPLING RESULTS « 

UNITS - MG/L t UNLESS OTHERWISE NOTED 



PERIOD » JAN - APR, I960 



Element w£iw*H/ 



Ml AN 



STANOARO 

ULWUTION 



MEAN 



OlTrEHENCE 



sjanqarq 
uevIatTon 



DEGREES OE 



TEST 



FREEDOM STATISTIC 



PERCENTILE 
or T-OIST. 



NULL hyPOTHFSIS 
U1=H? 

t-accept h. 

r-REjrcT h. 



VOLUMF 
ID 



CCW 
CANSAP 



I .5*2 
1.715 



0.753 
0.8'.'. 



-0.123*. 



0.257 



7. 



-1.3573 



P.36S0 



TTJn" 



CCIw 



CANSAP 



««0.50U 



33.712 



10.0W6 



5.6AI 



6.7875 T6T7(5fi 



1.7933 



77355T 



PM 



CClw 
CANSAP 



<.. 117 



a. 287 



0.120 



0.06* 



-0.1700 



0.100 



7. 



-<..«015 



2.3650 



ACIDITY 



CClw 



CANSAP 



3.flbO 
2.9J7 



1.295 
0.*2<» 



0.9125 



1 .067 



7. 



2.M90 



2.3650 



SO- 



N-N03 



CClw 

C»NtAf 



CClw 
CANSAP 



2.6<«5 
2.bb«- 



0.b«»9 
0.6<.S 



0.351 
0.279 



0.176 
0.221 



0.091? 



0. on<.o 



0.210 



0.111 



7. 



7. 



1.2306 



0.1015 



?.36S0 



2.3650 



CClw 

CANSAP 



0.203 
0.253 



0.028 
0.132 



0.030H 



0.113 



7. 



0.7691 



?.36SO 



s 


• 




STANOARO 


• 


MEAN 


STANDARD • 


DEGREES OF 


TEST 


PERCENTILE 


NULL HYPOTHESIS 

U1-U2 

T-ACCEPT H. 

T-REjECT H. 


— 1 


* element 


NEtwOrtK 


MEAN 


DEVIATION 


• 


DIFFERENCE 


DEVIATION • 


FREEDOM 


STATISTIC 


OF T-DIST. 
























Cl 


CCIw 

C»N^*P 

CC1' 


0.691 
1.641 

o.29«v 


0.759 
1.288 

0.052 


• 
• 


-0.9300 


1.709 • 


7. 


-1.5396 


2.3650 


T 






c*»i«;«p 
CCIw 


0.307 
0.076 


0.093 
0.05* 


• 
• 


-o.ooa; 

-0.1387 


0.130 • 
0.2*6 • 


7. 
7. 


-5.IW 

-l.5«»<.<. 


2.3650 
2.36S0 


T 

T 




NA 


CCIw 
CAN<;ap 


0.215 

0.250 
0.76ft 


6.21b 

0.260 
0.797 


• 

• 
■ 


-0.5162 


0.559 • 


7. 


-2.6119 


2.3650 


F 




N-TKN 


NO 


OAT A PAIRS 


- •- 




•- 














TP 


CCIw 

can<;ap 


0.00*. 

0.021 


0.003 
0.018 




-0.0171 


0.019 • 


/. 


-2.60*6 


2.3650 


f 




MO 


CCIw 
CAN<;tP 

CCIw 


0.631? 
0.0*. ?5 


6. oil ) 
0.010* 

0.0110 




-0.01 12 


0.01* • 


( 


-2. 3*62 


2.3650 


T 




Fl 


CAN<;ap 


0.007d 


0.002* 




0.0170 


0.011 • 


5. 


3.7*55 


2.5710 


r 





in 



r'- 



•> 



- 



h 



f ELEMENT NETwOSk" 



STANDAPQ • MEAN STANDARD • 

ML AN UEvlATlON * DIFFERENCE DTvTaTToTJ r 



NULL HVPOTHESIS 
UI-U2 I 
DEGREES OF TEST PERCENTILE T-ACOEPT *. 
FREEDOM STaTTsTTT OF T-DI5T. F-REJECT H. 



Cu 



Nl 



Ph 



CD 



CCIw 

CAN«;ap 



CANSAP 
CCIW 



CAN^aP" 



0.012b 
0.0078 

o.ooyo 

0.002/ 

0.0100 
0.0102 



o.oo«.o 

0.0017 

0.00|<. 



0.0047 



o.oos 



5. 



2.2831 



2.5710 



-0.000/ fi.OoF 



0.0008 

0.0025 
0.0026 



-0.0002 



0.001 



"57 



s. 



"=7)7*657 2T57To~ 



-0.1071 2.5710 



CCIW 
CAN^ao 



0.0005 
0.0013 



0.0003 

0.0005 



-0.000H 



0.001 



5. 



-3.4223 



2.5710 



'J 



T ' 



I 

r • 




I 



MN 



NO DATA PAIPS 



NO DATA PAIRS 



.,... 



TD 




• 




195.54 




• 




.06 
V48 


. VI 






1981 


• 







